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of the arterioles, as in Ray- 


° naud’s disease, internists, neu- 
in rologists and surgeons have 
found Aceécoline a vasodilator 
peripheral of remarkably swift efficacy. In 
a typical case of Raynaud's syn- 

spasm drome, fifteen minutes after an 


injection of Acecoline the fingers re- 
gained their normal color. 
Acecoline depends for its activity upon 
acetylcholine. The presence of the latter in the 
tissues, in conjunction with its powerful action as a 
vasodilator, strengthens its identification as the vagal hormone. 
Acetylcholine hydrochloride, stabilized with glucose to prevent 
decomposition, is available clinically as Acécoline. Seventeen 
leading Paris hospitals employ its use. In 10,000 injections 
there was not evident local or general intolerance. 
The average dose is 0.1 Gm. injected subcutaneously or intra- 
muscularly (never intravenously). Furnished in boxes containing 
6 ampules of 0.1 Gm. with 6 ampules of doubly distilled and 
sterilized water. 


Clinical use supports the following 
indications for Acecoline 


Raynaud’s syndrome Trophic ulcers 
Obliterative endarteritis Diabetic and senile gangrene 
Intermittent claudication Pre- and post-operative 
Cerebral artery spasm prevention of gangrene 
Trophic disturbances of Lead colic 

vascular origin Tuberculosis sweats 


Diagnosis of arterial spasm and 
of peripheral vascular affections 


Send for convincing medical abstracts; and 3 sample ampules 


Made in France by Sole agents for the United States 
Laboratoires Chevretin-Lematte ANGLO-FRENCH DRUG CO. (U.S. A.) INC. 
L. Lematte et G. Boinot, Paris 1270 BROADWAY, NEW YORK CITY 
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METHODS AND CLINICAL VALUE OF THE DETERMINATION OF 
THE SIZE OF THE RED BLOOD CELL. 


By Russett L. Hapen, M.D., 


EVELAND CLINIC CLEVELAND, OHIO, 


No clinician would think of studying a case of anemia without 
counting the erythrocytes, determining the amount of hemoglobin, 
and correlating the data so obtained. It is equally important to 
know the size of the red cells and their mass in relation to the amount 
of the plasma. A correlation of the information gained in regard to 
the size of the cell with that in regard to the number of cells gives 
lata even more valuable than that obtained from a study of the 
relation of the cell count to the hemoglobin content. 

Leeuwenhoek! in the seventeenth century measured the diameter 
of the erythrocytes in man by comparing them with grains of sand 


and found that each cell was equivalent in size to ;} 5 of a grain of 
sand. He estimated his sand grains at »') of an inch in diameter, 
therefore a red cell was x,'), of an inch or 8.3 microns in diameter. 


Other observers have made more accurate measurements and have 
found the average diameter of the red cells measured in dry prepa- 
rations to be about 7.6 microns. 

Welcker,, who made careful measurements of the diameter and 
thickness of erythrocytes, also studied in 1863 the volume of the 
corpuscles. He made plaster models corresponding to his measure- 
ments and fashioned them in the shape of red cells. By weighing 
the models so made, he calculated the average volume of a red cell 
to be i2 cubic microns, a figure which we now know to be too low. 
No further attempts were made to calculate the volume of the red 
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cell until it became possible to determine the relative mass of the 
red cells by means of the hematocrit invented by Blix and Hedin. 
Herz,* emphasizing the value of the hematocrit method, calculated 
the average red-cell volume to be SO to 100 cubic microns. Capps® 
in a classic paper on the size of the red cell reported his results in 
terms of the volume index instead of the actual volume. The earlier 
work on the size of red cells was formerly greatly neglected but its 
value is now fully recognized by hematologists everywhere. The 
numerous papers now appearing on the subject of cell volume indi- 
cate the wide interest in it which is being shown.': ° 

The size of a red cell may be expressed either in terms of diameter 
or of volume. In determining the diameter of red cells a certain 
number of cells (100 to 1000) are placed on a dried and stained film 


PER CENT OF CELLS 
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DIAMETERS IN MICRONS 
DISTRIBUTION CURVES (PRICE ONES) IN. NORMAL 
BLOOD AND IN TYPES OF 


Fic. 1.--Chart showing composite curves representing 10 normal individuals, 50 


cases of secondary anemia and 50 cases of pernicious anemia 


and measured with an ocular or filar micrometer. From the meas- 
urements thus obtained the average diameter is calculated and a 
Price-Jones frequency curve’ is plotted (Fig. 1). This method of 
determining the size of cells is laborious and time consuming. It 
gives only one measurement, that is, the diameter. The frequency 
curve is, however, an accurate measurement of the degree of aniso- 
cytosis. The change in diameter is relatively small as compared 
with the change in volume. An average increase of 1 micron in the 
diameter of an erythrocyte increases the volume 44 per cent if the 
thickness is increased in the same ratio. Recently the principles 
of diffraction have been applied to measurements of the average 
diameter of the cells in a dried blood film. Emmons® has developed 
an instrument, the eriometer, in which the blood film is placed and 
the average cell diameter read off directly. The degree of aniso- 
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eytosis is not measured in making such a determination and there- 
fore a frequency curve cannot be plotted. The halometer described 
by Eve'® utilizes the same principles as the eriometer. 

The relationship between changes in the cell volume and the cell 
diameter is shown in Fig. 2. The average cell volume is calculated 
from the relative cell mass and the cell count. A number of different 
methods have been employed in determining the relative cell mass. 
Stewart! determined the cell volume from the electrical conductiv- 
ity of the plasma. The refractometer and the viscosimeter have 
heen similarly utilized.” Bleibtreu™ determined the percentage of 
cells in a given volume of blood from the nitrogen content of the 
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VOLUME OF CELL IN CUBIC MICRONS 
@ AVE SRAGE CELL DIAMETER 


Fic. 2.—Chart showing the relation between changes in cell volume and cell 


diameter. With a volume index of 1.5 indicating a 50 per cent increase in cell volume, 
the average cell diameter is increased only 16 per cent; with a volume index of 0.5 
indicating a 50 per cent decrease in cell volume there is a 21 per cent decrease in 
iverage diameter 


plasma hefore and after it had been diluted with normal salt solu- 
tion. The only practical method for the determination of the volume 
of corpuscles is the one that utilizes the hematocrit. By this method 
a given volume of blood is centrifuged until packing is complete. 
An accurate determination with the hematocrit requires the use of 
an isotonic anticoagulant which does not change the volume of the 
cells. Heparin and hirudin may be used but are expensive and often 
are not available. Two cubic centimeters of a 1.4 per cent sodium 
oxalate solution added to 10 ce. of blood gives exactly the same 
results as with heparin and hirudin.'4 Many different kinds of 
hematocrit tubes have been employed. = original Blix and Hedin 
hematocrit is a strong capillary tube. Van Allen’ has devised a 


Voluune Index 150 12 
| | 
| 
2 
| 


HOO HADEN: DETERMINATION OF THE SIZE OF THE RED BLOOD CELL 


capillary tube with a bulb, very similar to a blood-diluting pipette. 
The Boénninger apparatus!’ is a U-shaped capillary tube. Many 
workers have used special tubes of varying capacities; | have 
employed a standard 12 or 15 cc. graduated centrifuge tube with 
2 cc. of 1.4 per cent sodium oxalate as the anticoagulant and 10 ce. 
of blood which is centrifuged in an International No. 2 Centrifuge 
for one hour. 

The mass of the red cells of adult males when accurately deter- 
mined is relatively about the same everywhere, as indicated in the 
following table: 


\ve 
Observer ( intr cells in healthy 1 
Bonninger'' Germany 16.4 ce. per 100 ce. of blood 
Bie and Maéller Norway 16.4 ce. per 100 ec. of bloo 
Csaki's Hungary 15.2 ce. per 100 ee. of blood 
Osgood Portland, Oregon 1) 4 oe per LOO cc. of blood 
Wintrobe and Miller New Orleans 16.5 ec. per 100 ce. of blood 
Haden Kansas City 16.4 x r 100 cc. of blood 


While the volume percentage of cells shows little variation there 
is a marked variation in the red-cell counts in different parts of the 
world, therefore the volume percentage per 5,000,000 cells varies 
likewise. This is illustrated by the following table: 


\verage volume ot 
Average volume packed cells pet Ave 
of packed cells 5,000,000 erythrocytes sing 
per 100 per LOO 

Bonninger 16.4 16.8 ce 93.6 
Bie and Mdller 16.4 ce $1 2 ce sv 
Csaki 15.2 15.8 ce. 6 
Osgood 16.4 ce. 13.0 ce 
Wintrobe and Miller 16.5 ec 39 7 ce TO 4 
Haden 16.4 ec. 16.1 


The confusion due to a variation in the volume of the red-cell, 
which apparently results from a geographic difference in red-cell 
counts, may be avoided by expressing the volume of the red cell in 
relation to the normal volume. ‘This is best done by using the 
volume index of Capps.’ The blood-cell volume is determined for 
normal blood containing 5,000,000 red cells. This blood-cell volume 
varies from 46 to 48 ce. per 100 cc. of blood, depending upon the 
type and speed of centrifuge used. The volume which is found to 
be normal for a given centrifuge and a given condition is taken as 
100 per cent. The volume percentage found for any blood is then 
calculated in terms of this normal, just as a certain number of grams 
of hemoglobin is taken as 100 per cent and the amount found in 
any blood is reported as a percentage of this normal. Thus, if 10 ce. 
of blood is centrifuged and the volume of blood cells is found to 
be 3.8 cc., this is reported as 83 (or 100 & }8) per cent of normal if 
16 cc. is the normal volume per 100 cc. of blood. With complete 
packing I have obtained 46 cc. of cells per 100 cc. of blood with a 
cell count of 5,000,000, so that the average cell volume is 92 cubic 
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microns and the volume index is of course 1. The average cell 
diameter in my measurements is 7.7 microns. 

The volume of the cell must also be correlated with the hemo- 
globin content. This is best done by utilizing the saturation index, 
which expresses the amount of hemoglobin per unit volume of cell 
in relation to the normal. The color index expresses only the amount 
of hemoglobin per cell in relation to normal, and does not take into 
consideration the volume of the cell. Suppose, for instance, that a 
patient has a red-cell count of 4,000,000 and a hemoglobin of 40 per 
cent. The color index is 0.5. If the cells are of normal size and 
have a volume index of 1, the saturation index is also 0.5. If 
the cell volume is 60 per cent, giving a volume index of 0.75, the 
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BUT VARYING CELL VOLUMES 
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Fic. 3 Chart showing the variation in the saturation index. The saturation 

lex corresponds to the « olor index only when the percentage of packed cells and the 
ercentage of hemoglobin are the same. It is never above | and never higher than 
the color index 


color index is still 0.5 but the saturation index is 0.67. If the 
volume percentage is 40 per cent, or the cells are only one-half 
normal size, the saturation index is 1 (Fig. 3). The saturation 
index is easily calculated by dividing the hemoglobin as expressed 
yy percentage of normal by the cell volume as expressed by per- 
centage of normal. The two indices are the same when the cells are 
of normal volume. 

Clinical Application. ‘The clinical application of the determina- 
tion of the volume of the red blood cell may concern: (1) diagnosis, 
2) prognosis, or (3) therapy. 

The classification of anemias is most difficult and no one is really 
satisfactory. The best fundamental classification is made on the 
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basis of the volume of the average cell. This divides anemias into 
(1) macrocytic, (2) microcytie and (3) normocytic groups (Table 1). 


| VARIATION IN VOLUME oF DIFFERENT CONDITIONS 
Volume of packed 
cells per 5,000,000 Average volume 
erythrocytes of single 
Case ( per 100 ec erythrocytes \ Line 
No ibie microns ndex Diagnos 
1 16.0 92.0 1.00 Normal 
16.0 92 0 1 Oo Carcinoma of stomach 
33.6 67 .2 0.73 Intestinal hemorrhage. 
4 74.4 Myxedema 
5 29.0 0 65 Chlorosis 
6 0 90 Menorrhagia 
7 92.0 1S4_0 2 00 Pernicious anemis 
64.4 128.8 1 40 Pernicious anemia 
9 79.6 159.2 LZ Pernicious anemia 
10 57.5 115.0 |. 2S Pernicious anemia 


Practically all the anemias the cause of which is known have a 
blood-cell volume index of | or less than 1. One practically 
never finds an anemia having the average cell volume greater than 
1. We have long used the general classification of secondary 
and primary anemia, the secondary anemias being thought of as 
those with a color index of 1 or less, and the primary as those 
with a color index of greater than 1. It has been shown that the 
color index is directly dependent on the cell volume, therefore it is 
much more sensible to classify anemias on the basis of the cell- 
volume index rather than that of the color index. 

All patients with pernicious anemia in the active stage show 
macrocytosis, which is best indicated by the increased cell-volume 
index. In the absence of an increased cell volume the diagnosis of 
pernicious anemia is always open to question, provided the blood 
picture has not been altered by specific treatment. A cell-volume 
index above the limits of normal accompanied by achlorhydria 
makes an almost absolute diagnosis of pernicious anemia. In 140 
cases of pernicious anemia, which | have studied, the average cell- 
volume index was 1.46, corresponding to a cell volume of 134 cubie 
microns. The volume of the smallest average cell was 104 cubic 
microns and of the largest, 206 cubic microns. 

In 145 cases of anemia other than pernicious anemia the average 
volume index was 0.92 corresponding to an average cell volume of 
84.6 cubic microns. The lowest volume index was 0.63. In 61 
per cent of the total number of cases the cell-volume index was 
below 1. In only a small group of cases was the cell volume above 
normal, and none of the cases in this group showed an achlorhydria 
on gastric analysis. 

The prognosis in cases of anemias of known cause is often diffi- 
cult to determine and for this reason all possible information con- 
cerning the state of the bone marrow is necessary even after the 
cause of the anemia has been removed. For the most favorable 
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prognosis a volume index of | Indicating a normal cell s1Ze i 
required, Tf the volume index is increasingly low, a more disturbed 
state of the bone marrow is indicated, and the prognosis as to the 
progress of the anemia or the time of recovery from the disease must 
be guarded. 

As far as treatment of pernicious anemia is concerned, the cell 
volume is of the greatest value as a guide to the use of the specific 
treatment. It is now known that by the use of liver or liver extract 
some essential missing principle is supplied, the lack of which has 
led to the disturbance of bone marrow function which expresses 
itself clinically as pernicious anemia. If the missing principle is 
supplied in sufficient amount, the blood returns absolutely to normal 
(Table 11). The red count returns to 5,000,000 or more and the 
volume index drops to 1. If the missing principle is supplied in 
insufficient amounts, the cell volume remains above normal although 
the hemoglobin may approach normal (Table II]). The first sign 
There- 
fore, the determination of cell volume is very necessary for the proper 
treatment of pernicious anemia. 


of a relapse is a beginning and progressive macrocytosis. 


TABLE II Votume IN Patients PERNICIOUS ANEMIA ADEQUATELY 
Wirn Liver or Liver Extract. 


Volume ot packed Average ve 
s per 5,000,000 f single 
Case erythrocytes erythrocytes Volu 
Date. ec. per 100 « muicror ndex 
July, 1928S 136 1.48 
Nov., 1928 i7.5 O45 1.03 
2 Feb., 1927 60.5 121 1.32 
Nov., 1927 143.0 St 0 O4 
3 Feb., 1928 64.5 129 1.41 
Aug., 1928 1.00 
Votume With Pernicious ANEMIA INADEQUATE! 
PREATED OR Nov Treatep Liver or Liver Extra 
Volume of packed Average \ 

Is per 5,000,000 of single 
Case erythrocytes erythrocytes Volume 
Date per 100 ubic microns index 
l Feb., 1926 83.7 167 1.82 
Oct., 1927 60.5 21 1.32 
2 June, 1926 70.0 140 1.52 
Oct., 1927 64.5 120 1.40 
3 Mar., 1926 60.0 20) 1.30 
Jan., 1927 42.0 144 1.56 


In the treatment of a case of anemia of known cause the use of 
iron may be indicated. Iron is concerned solely with the hemoglobin 
metabolism, so that if the hemoglobin is deficient in the cells as 
shown by a saturation index of less than 1, iron should be given 
so that the cell volume again yields information on which the intel- 
ligent use of iron may be based. Iron is probably of no value in 
any case of anemia in which the red cells are completely filled with 
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hemoglobin. The lower the hemoglobin saturation index the more 
active the response to iron therapy. 

Conclusions. |. In a study of anemia it is important to determine 
the size of the erythrocytes; this may be expressed in terms of 
diameter or of volume. 

2. By estimating the diameter of a sufficiently large number of 
red blood cells, the average diameter of a cell may be determined 
and the degree of anisocytosis may be measured. 

3. The volume is a much more sensitive indicator of the variation 
in the size of red blood cells than is the diameter. 

4. A 13 per cent increase in the diameter of an erythrocyte 
causes a 44 per cent increase in its volume. 

5. The most accurate method of determining the cell mass is 
by the use of the hematocrit, using an isotonic anticoagulant, which 
does not change the volume of the cells. 

6. It is best to express variations from the normal in terms of 
volume index. 

7. The best fundamental classification of the types of anemia 
is based on the volume of the average blood cell. 

S. Pernicious anemia always shows an increase in the volume of 
the cells; anemia due to a known cause usually shows a decrease 
in cell volume or a normal volume. An increased cell volume with 
achlorhydria is an almost absolute diagnosis of pernicious anemia. 

9. The prognosis in an anemia due to known cause becomes pro- 
gressively more unfavorable as the cell-volume decreases. 

10. The determination of the cell volume is the best guide in the 
treatment of anemia. 

11. Iron therapy is probably of value only when the cells are 
below the point of hemoglobin saturation, as shown by a decreased 
saturation index. 
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DETERMINATION OF PATERNITY BY BLOOD GROUPS. 


By ALEXANDER S. Wrener, M.D., 


DEPARTMENT OF PATHOLOGY rHE JEWISH HOSPITAT BROOKLYN 


Historical Résumé. ‘he existence of individual differences of 
human blood was first recognized, in 1900, by Landsteiner,! who 
demonstrated that the serum of one human being could agglutinate 
the red blood cells of another normal individual. ‘The following 
vear® he reduced this phenomenon to a definite law and demonstrated 
the existence of three human blood groups. Von Decastello and 
Sturli® continued the work and discovered the fourth and rarest 
group. Landsteiner explained the phenomenon of isohemagglutina- 
tion by assuming the existence of two isoagglutinogens, A and Bb, 
in the red blood cells and of two isoagglutinins, a and 8, in the blood 
serum. In Table I is shown the difference in composition of the 
four Landsteiner blood groups, together with the old numberings 
of Moss and Jansky, and the new international nomenclature, 
officially recognized by the Health Committee of the League of 
Nations. The classification of the blood groups by letters is the 
classification of choice, as this is the least confusing from the fact 
that the agglutinogen content of the blood cells becomes apparent 
on its face from the classification, as is illustrated in the table. 
Group O is the so-called “universal donor” and Group Ab is the 
so-called “universal recipient.” 

In 1908 Epstein* and Ottenberg presented the first data on the 
heredity of blood groups. In 1910 von Dungern and Hirszfeld® 
tmade a more complete study of the problem and definitely proved 
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that the agglutinogens A and B are inherited as Mendelian domi- 
nants. ‘They believed, however, that A and B are inherited inde 
pendently of each other. In 1924 Bernstein® proved the inaccuracy 
of the theory of von Dungern and Hlirszfeld and proposed an 
alternative theory of three allelomorphs. According to this theory, 
the blood group of an individual depends upon three genes, A, B, 
and R, situated at the same locus in a particular pair of chromo- 
somes, Where A and B are dominant and R recessive. Evidence 
collected in America favoring the Bernstein theory has been pre- 
sented in pre\ ious papers. ’ . How blood groups mas be used in 
certain cases to prove nonpaternits according to this theory 
briefly illustrated in Table II. 


I.—CLASSsIFICATION AND COMPOS N OF THE LANDSTEINER BLOoop Grours 
Cells Ser 
ansky Moss I 
I © aand 
Il \ \ 
Ill II! B a 
I\ I AB Aa I 
TaBLeE oF THE LANDSTEINER BLOoop Groups 
C;roups ( ( 
parents ible 
O x 4, B, AB 
OxaA O. A AB 
O, B A, AB 
aA xX A O, A B, AB 
A xX B O, A, B, AB 
B O,B A, AB 
O xX AB 4, B O. AB 
A X AB 4, B, AB 
B xX AB 4, B, AB © 
AB X AB A,B, AB 


More recently Landsteiner and Levine® have discovered several 
additional agglutinogens, and have studied the inheritance of two 
of them termed by them M and N._ As there are no natural agglu- 
tinins for M and N in human serum, these agglutinogens can play 
no réle in the selection of donors for transfusions, and for the 
same reason they can have no bearing on the occurrence of post- 
transfusion reactions. ‘To produce sera that can be used to test 
for these new agglutinogens, it is necessary to immunize rabbits. 
The details of the technique are described in the paper by Landsteiner 
and Levine. These authors have demonstrated that the agglu- 
tinogens M and N are inherited as Mendelian dominants, and have 
discussed a theory according to which the inheritance of the new 
agglutinogens depends upon a single pair of allelomorphic genes, 
M and N."° According to this theory only three genotypes, MM, 
MN and NN, are possible, corresponding to the types M t N , 
M+N+ and M—N+. In other words, a blood lacking both 
M and N (of Type M—N 


is impossible and, as a matter of fact, 


2a 
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although Landsteiner and Levine have examined several thousand 
specimens of bloods, they have failed to find such a blood. More- 
over, the present author who has examined the bloods of more than 
1000 individuals has failed to find a single M—N blood. 
Landsteiner and Levine also mention the forensic application in 
cases of disputed paternity. How the recently discovered agglu- 
tinogens Ay and may he used to prove nonpaternity in certain 


| 


cases 1s illustrated in Table III. Although we have examined 


Sper inne ns of blood of 15] famulies W ith (42 children, we have found 
| onlv 2 apparent exceptions to the theory ol Landsteiner ; nd Levine, 
nd as both of these exceptions might be attributed to illegitimacy 
e believe that the medicolegal application of the new agglutinogens 

MI and N will be possible 
he case we sha describe is of particular interest as it is 


e first published application of the new agglutinogens M and N 


Case Report. J hiis se was referred to me by Dr. A. A. Eggston. t 


‘ 4 ‘ tive Ca 
Mir. and Mrs. X ar t! twer twenty and thirtv vears of age 4 
rrie weRcay ther tr tives were usé 
gna ‘ rs ago ft Sband Was i 1 awa 
gt e the Visit ther eit 
D ere s t Mr. ¥. During the s er 129 Mrs. X had inter- 
S th this vit t using pr s. The { wing day tl 
SDa Vas ha wit t contraceptives The 
enstrua ( inter id a i arent nor al enstrual 
sting t ts } ws ud with the 
4 4 + ‘ \ lid Was por two 
’ " wake s after the relations between Mrs. X and Mr. Y 
ke 
Lifter ¢ e wite sseqd t isband and ex- 
I ssed t ght poss the result of her rela- 
' e with the wife spite this. But this did 
t satisfy the w She stated that if the child was Mr. Y's she would 
her husband support another man’s child 
s tle their p { ippealed to their doctor grouped the 
| eT ist t the father 
\ nye T the sa elther ne 
Lhe indicatiol! r the examina- 


utinogens M and N 


tion of the four bloods for the ag¢] as 
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Two independent and separate sets of bloods were examined to eliminate 
the possibility of any mix-up in the labeling or in the shipping. Dr. 
Eggston’s groupings for A and B were confirmed, and in Table IV is pre 
sented a protocol of one of the several repeated experiments performed 
on the bloods for the determination of the new agglutinogens M and N. 
One can see from the table that the mother belongs to Type M+N 
the father to Type M+ N-—, the child to Type M+N-— and Mr. Y to Type 
M—N+. As is seen from Table III, however, an M—N-+ parent cannot 
give rise to an M+N-— child, so that Mr. Y could not have been the 
father of the child. It therefore follows that of the two men the husband 
is the only possible father. 


TaBLe IV.-—-ReEactTions ror M N IN PaTERNITY CASE. 
Blood of Reaction for M Reaction for N 
Husband 
Wife 
Child 
Other man 
Controls 
Mr. Galligan M+N 
Mr. Winter - M N 
Miss Eckert — M N 


Summary and Discussion. ‘Ihe case presented is of particular 
interest because the problem of paternity was solved by means of 
the agglutinogens M and N of Landsteiner and Levine, whereas the 
agglutinogens A and B failed in the solution. (This statement is 
based on the assumption that the rules of heredity as presented 
in Table III hold without exception. At least this statement has 
a high degree of probability, in view of the evidence accumulated 
up to date.) There are cases, however, where none of the agglu- 
tinogens will help, such as cases where both parents belong not 
only to the same groups but also do not differ with regard to M 
and N. It is of interest to know what percentage of illegitimacies 
the blood groups can detect. This percentage is not the same for 
all populations, as it depends upon the distribution of the agglu- 
tinogens in the population. The author has, therefore, derived 
general formule for the chances of proving nonpaternity by means 
of agglutinogens." For the distribution of groups present in New 
York City it has been calculated that A and B will solve 18.05 per 
cent of the cases, whereas M and N will solve 18.75 per cent. Using 
all four agglutinogens, one-third of all illegitimacies can be detected. 

Blood groups are also of value for detecting accidental inter- 
changes of newborn infants. The chance that blood groups will 
solve such problems is more than two-thirds for the population 
studied by the author, provided that all four agglutinogens are used. 
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College, New York University, and the Third (New York University) Medical 
Division of Bellevue Hospital. 


Tne original diet recommended by Minot and Murphy! in the 
treatment of pernicious anemia included the daily administration 

125 to 240 gm. of whole mammalian liver. The use of this diet 
was found to produce almost invariably a satisfactory remission in 
patients with pernicious anemia. Cohn*’ and his associates, 
West,® and others, have demonstrated that certain liver fractions 
| when fed daily in adequate amounts are also effective in inducing 
| a remission comparable to that seen when whole mammalian liver 
is used. Sturgis and Riddle* were able to initiate remissions by the 
use of single massive doses of mammalian liver extract. With this 
method of treatment, the response was found to be more prompt 
than when repeated small doses are given. ‘This is an important 
consideration in treating patients who are extremely ill when they 
first come under observation, a not infrequent occurrence. It is 
the purpose of this paper to present the results obtained in 4 cases 
of pernicious anemia treated with massive doses of liver extract. 


610 CONNERY, GOLDWATER: TREATMENT OF PERNICIOUS ANEMIA 


Method and Materials. ‘Ihe 4 cases included in this study were 
ward patients on whom the diagnosis of pernicious anemia had 
been made. Cases I, I] and III received an extract prepared by 
the Lederle Laboratories, one vial representing 100 gm. of whole 
mammalian liver. Case IV was treated with an extract of fish 
liver* of which the average daily dose is 90 cc. > The diet during the 
period of observation contained no liver or kidney in any form. 

During the period of study, observations on the blood were made 
as follows: Daily reticulocyte determinations throughout the period 
of increased peripheral reticulocyte activity, red cell and white cell 
counts and hemoglobin determinations two to three times weekly. 
Stained films were examined at least twice weekly. 

In examining for the presence of free hydrochloric acid in the 
stomach contents, an alcohol test meal was used, supplemented 
by histamin injection. 


Case Histories. Case I.—W.H., male, aged sixty-five years; nativity, 
Germany; occupation, carpenter; admitted to the hospital July 31, 1930, 
There is a history of at least two previous relapses. 

Present Attack: Chief complaints were progressive weakness, loss of 
weight, soreness of the tongue, anorexia, diarrhea, shortness of breath, 
swelling of the ankles, numbness and tingling of the fingers and toes, and 
vesical incontinence. Neurologic examination: moderately advanced com- 
bined system disease. The patient was practically moribund. Laboratory 
data: red blood cells, 580,000 per ¢.mm.; hemoglobin, 9 per cent or 1.6 gm. 
(Klett-Neweomer); color index, 0.94; white blood cells, 3700 per c.mm.; 
reticulocytes, 1.1 per cent; urinary urobilinogen, 1 to 5 dilutions (Wallace 
and Diamond); icteric index, 5.3; van den Bergh reaction: direct, negative; 
indirect, very faint trace. Gastric analysis: no free hydrochloric acid present. 
Differential white count: myelocytes, 0; metamyelocytes (1), 0; metamyelo- 
evtes (11) (band forms), 0; polymorphonuclear neutrophils, 88; lymphocytes, 
12; monocytes, 0; eosinophils, 0; basophils, 0. Platelets, few; poikilocytosis, 
marked; anisocytosis, marked —predominant oval macrocytes, many round 
microeytes; polychromatophilia, moderate; basophilic stippling, none. 

Several hours after admission 42 vials of Lederle extract dissolved in 
300 ec. of water were given by stomach tube. About forty-five minutes later 
the patient vomited an amount estimated at about one-tenth the total 
volume given. There was no further vomiting. On August 2, 1930, a trans- 
fusion of 650 cc. of blood was given (Lindemann method) and a second dose 
of 42 vials of Lederle extract, dissolved in 300 ec. of water, was administered 
by stomach tube. There was no vomiting following this dose. On August 
5, 1930, a transfusion of 500 ec. of blood was given (Lindemann method). 
The patient received no further liver therapy aiid no further transfusions 
until a surgical complication developed, as will be described below. This 
occurred on October 10, 1930, sixty-nine days after his second and last dose 
of liver extract (Lederle). 


Case II.—J. S., male, aged sixty-nine vears; nativity, United States: 
occupation, seaman; admitted to the hospital on October 13, 1930. There 
is no history of previous relapse. Chief complaints were progressive general 
weakness, loss of weight, anorexia, soreness of the tongue, repeated vomit- 
ing, intractable diarrhea, shortness of breath, swelling of the legs, numbness 


* Prepared by the White Laboratories of Newark, N. J. 
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and tingling of the fingers and toes. The neurologie involvement was not 
severe and was confined principally to the posterior columms. The patient 
Was stuporous, and gravely ill. 

Laboratory Data: Red blood cells, 990,000 per ¢.mm.; hemoglobin, 21 
per cent or 3.6 gm. (Klett-Neweomer); color index, 1.16; white blood cells, 
7500 per c.mm.; reticulocytes, 3.1 per cent; urinary urobilinogen, | to SO 
dilutions; icteric index, 13.6; van den Bergh: direct, delayed; indirect, 
1.16 mg. per cent; gastric analysis: no free hydrochloric acid present. Differ- 
ential white count: myelocytes, 3; metamyelocytes (1), 0; metamyelocytes 

Il) (band forms), 4; polvmorphonuclear neutrophils, 74; lymphocytes, 17; 
monoeytes, 1; eosinophils, 1; basophils, 0. Platelets, numerous; poikilo- 
evtosis, marked; anisocytosis, marked; polychromatophilia, moderate; baso- 
philic stippling, slight; blasts: microblasts, 4; normoblasts, 2; megaloblasts, 
| per 100 cells. 

On October 14, 1930, one day after admission, the patient received 50 
vials of Lederle extract dissolved in 3800 ce. of water by stomach tube. 
There was no vomiting. On the same day he received a transfusion of 
HOO ce. of blood (Lindemann method). The patient received no further 
liver therapy nor transfusions. 


Case IIL.—F. R., female, aged fifty-six vears; nativity, Italy; occupation, 
housewife; admitted to the hospital on October 18, 1930. There is no 
history of previous relapse. Chief complaints were progressive weakness, 
slight loss of weight, anorexia, soreness of the tongue, constipation, shortness 
of breath, swelling of the legs, numbness and tingling of the fingers and toes. 
The neurologic involvement was not severe and was confined principally 
to the posterior columns. While the patient was in a well-marked relapse, 
her condition was not grave. 

Laboratory Data: Red blood cells, 1,380,000 per c.mm.; hemoglobin, 26.9 
per cent or 4.5 gm. (Klett-Newcomer); color index, 1.03; white blood cells, 
100 per ¢.mm.; reticulocytes, 1.7 per cent; urinary urobilinogen, 1 to 160 
dilutions: icteric index, 6.5; van den Bergh: direct, negative; indirect, 0.5 mg. 
per cent; gastric analysis: no free hydrochloric acid present. Mvyelocytes, 
0; metamyelocytes (1), 0; metamyelocytes (II) (band forms), 2; polymor- 
phonuclear neutrophils, 16; lymphocytes, 76; monocytes, 2; eosinophils, 4; 
basophils, 0. Platelets, few; poikilocytosis, marked; anisocytosis, marked 
round and oval macrocytes, round microcytes; polychromatophilia, ocea- 
sional; basuphilic stippling, occasional. 

On October 19, 1930, the day after admission, the patient received 30 
vials of Lederle extract through a drinking tube. The extract was dissolved 
in 250 ec. of water and iced. Fifteen minutes after taking the dose she 
vomited an amount estimated at about one-fourth the total amount given. 
On October 21, 1930, two days later, she was given 5 vials of Lederle extract 
dissolved in 200 ce. of water, by mouth, which she retained. No further 
liver therapy and no transfusions were given. 


Case IV.—R. M., male, aged sixty-nine years; nativity, England; occu- 
pation, art dealer; admitted to the hospital on April 20, 1929. There is no 
history of a previous relapse. Chief complaints were progressive weakness, 
loss of weight, anorexia, constipation, shortness of breath, swelling of the 
legs, numbness and tingling of the fingers and toes. Combined system dis- 
ease was fairly well established, confined principally to the posterior columns. 
The patient was in a well-marked relapse, but his condition was not grave. 

Laboratory Data: Red blood cells, 1,390,000 per e.mm.; hemoglobin, 12 
per cent; color index, 0.5; white blood cells, 1800 per c.mm.; reticulated red 
cells, 1.2 per cent; urinary urobilinogen, | to 50 dilutions, icteric index, 11; 
van den Bergh: direct, negative; indirect, positive; gastric analysis: no free 
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hydrochloric acid present. Myeloeytes, 0, metamyelocytes (1), 0; meta- 
myelocytes (11) (band forms), 0; polymorphonuclear neutrophils, 37; 
lymphocytes, 56; monocytes, 7; eosinophils, 0; basophils, 0. Platelets 
not numerous; poikilocytosis, marked; anisocytosis, marked——many oval 
macrocytes; polychromatophilia, moderate; basophilic stippling, marked; 
blasts: microblasts, 4; normoblasts, 8; megaloblasts, 8 per 100 cells. 

After a seven-day control period 300 ce. of fish liver extract (White) 
in divided doses were given daily for two days. The average daily dose of 
this preparation is 90 cc.® The patient was later placed on a maintenance 
dose of 90 cc. daily. No transfusions were given. 


Cuart I.—Curves or Rep CEtus, HEMOGLOBIN, RETICULOCYTES AND 
WHITE CELLs. 
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Case I.—Transfusions on August 2 and August 5, 1930. Liver extract (Lederle), 
42 vials on August 1, 1930; repeated on August 2, 1930. The items represented by 
the various styles of lines can be obtained at the bases of the columns at the left 
of the chart. 


Discussion. Charts I, II] and III show the curves for the red 
cells, hemoglobin, white cells and reticulocytes for Cases I, II and 
III respectively, while Chart IV gives the curves for the reticulo- 
cytes and white cells in Case IV. In Chart I there are at least two 
distinct gradients to the red cell and hemoglobin curves. The first 
is quite steep while the second is not so sharp. Undoubtedly the 
two transfusions which this patient received are largely responsible 
for the rather early and marked rise in the curve of the red cells 
and hemoglobin. The second slope in all probability represents 
the response to liver therapy. In the instance of Case II. J.S., a 
similar explanation may be advanced for the early and rather marked 
rise In the red cells and hemoglobin. . 


| 
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Reticulocyte Response. Minot and Lee® and Vogel and McCurdy" 
in a study of cases of pernicious anemia treated with transfusion 
have shown the reticulocyte activity occasioned by this form of 
treatment. The effect may be one of two types: (a) the initial 
level of the reticulocytes may be depressed, or (b) there Inay occur 
a reticulocyte peak of varying magnitude. A study of the reticulo- 
cyte response following massive doses of liver extract in Cases | and 
Il, who were also transfused, does not lead us to believe that the 
transfusions were in any way responsible for the reticulocyte response 
that followed. On the contrary, it is quite conceivable that the 


Cuarr Il Curves oF Rep CELLS QReTICULOCYTES AND 
CrELLS 
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Case II.—Transfusion, October 14, 1930. Liver extract (Lederlk 50 vials on 
October 14, 1930, 


magnitude of the reticulocyte response in these patients might 
have been greater had no transfusions been given. 

Case I received his first massive dose of 42 vials of liver extract 
Lederle) on August 1 and a second dose on August 2. The first 
definite rise in the reticulocyte curve occurred on August 5, and 
the peak of 14 per cent was reached on August 9. The height of 
this reticulocyte peak was not as great as had been anticipated. 
The transfusion and the presence of a cystitis are offered as possible 
explanations for the discrepancy. Riddle and Sturgist and Porter 
and Irving® have shown that the number of the reticulocytes is 
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subject to variations throughout the twenty-four hours of the day ; 
that these variations are frequently of a greater magnitude than 
can be explained as: chance variations, and that the variations 
between the lowest and highest determination in the course of 
twenty-four hours may be as much as 20 per cent. Inasmuch as 
reticulocyte determinations were done at twenty-four-hour intervals, 
it is conceivable, in the light of the above, that a considerably higher 
reticulocyte peak may have been noted had the counts been done 
at shorter intervals. The phase of increased peripheral reticulocyte 
activity extended over a period of about seventeen days. 


CuHartr Ill.—Curves or Rep HEMOGLOBIN, RETICULOCYTES AND 
Wuirre CELLs. 
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Case III.—Liver extract (Lederle), 30 vials, October 19 and 5 vials on October 
21, 1930. 


Case II received a single massive dose of 50 vials of liver extract 
(Lederle) on October 15 and a transfusion on the same day. On 
October 17, two days later, the curve of the reticulocytes showed 
the first upward trend. On October 19, the first peak of the curve 
was reached and on October 21, there occurred a secondary peak 
which was, incidentally, of a slightly greater magnitude than the 
primary peak. On October 27, the phase of increased peripheral 
reticulocyte activity was completed. 

Case III received a single massive dose of 30 vials of liver extract 
(Lederle) on October 19. On October 22, the curve of the reticulo- 
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cytes showed its first upward trend. The peak was reached on 
October 25. The height of this peak is even more striking when one 
takes into account the fact that the patient promptly vomited an 
amount estimated at one-fourth the total dose given. 


CuHarr I\ CuRVES OF RETICULOCYTES AND WHITE CELLS. 
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(‘ast IV.—Fish-liver extract (White), 300 ce. on April 27, 1929; repeated, April 
2s, 1929. followed by 90 ec. d uly thereafter. 


‘ase LV received a total of 600 cc. of fish live r extract (White) in 
lin ided doses over a period of forty-eight hours, April 27 to 28.) On 
May 1, three days later, the reticulocyte curve was at a level 
|) per cent and on May 4, had reached its peak of 39 per cent. 
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Variations in the Leukocyte Picture. Case IL showed an increase 
in the total leukocyte count to a level of not quite 20,000, with the 
peak of the total leukocyte count preceding the reticulocyte peak. 
During the phase of increased peripheral reticulocyte activity there 
Was a very distinct and marked “shift to the left” of the granulo- 
cytes. ‘There was also an increase in the number of nucleated red 
cells (blast crisis). These results are given in detail in Table [. 


Cuart V.—CurvVEs oF Rep CELLs, HEMOGLOBIN, RETICULOCYTES AND 
CELLS FOR PosToOPERATIVE PERIOD. 
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Cask I.—Transfusion on October 13, 1930 Liver extract (Lederle), 24 vials on 
October 14, 1930; repeated October 16, 1930 Operation on October 10 


Case III showed an increase in the total number of white cells 
from slightly below 5000 to slightly above 10,000. In this instance 
the highest level of the white cells was not reached until after the 
reticulocyte peak had occurred. As will be noted by consulting 
Table II, this patient showed a definite relative lymphocytosis and 
some degree of absolute lymphocytosis during the period of increased 
reticulocyte activity. In her case there was no distinct shift of the 
granulocytes to the left, but as the per cent of lymphocytes de- 
creased, there occurred a simultaneous increase in the number of 
adult polymorphonuclears. 

Case IV is remarkable because of the high level reached by the 
white cells: from less than 5000 to over 30,000. In this case the 
peak of the total leukocyte curve anticipated the reticulocyte peak. 
Here again during the phase of increased peripheral reticulocyte 
activity, at least on one examination, there was a distinct “shift to 
the left” of the granulocytes. See Table I. 


| 
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Cask IV, R.M. (Pr. and Case I, J. 8. (Pr. S. TABLE) 
SHOWING DIFFERENTIAL FORMUL.® AND “ OccURRENCH 
re Re r 
\ I Nl I I 
I Leuk 
ount, int eoun 
per rit per min perc 
Metamyelocyvtes, | 0 7 
Polymorphonuclears 7 71 74 1s 
Lymphocytes 17 10) 
Large monocytes 7 
Mosinophils 0 0 | 
Basophils 0 0 0 
Plasma cells () 0 0 0 
Por 1OOW, B. ¢ 
Microblasts 
Il Case THI, R. (Pr. Rois Taste) SHowing Dirrerentiat 
AND OccuRRENC! 
Begin r 
resp 
» 11.000 SOOO 
Per Cent. 
Metamyelocytes, I 0 0 0 0 
II 2 l 3 0 
Polymorphonuclears It 12 3 51 
Lymphocytes 76 S5 9 15 
Large monocytes 2 
Kosinophils 0 0 l 
Basophils 0 0 l 0) 
Plasma cells 0 l 0 0 
Per 100 W. B. 
Normoblasts 0 10 0 0 
\Microblasts 0 2 0 0 
Megaloblasts 0 0 


Jefore treatment, a study of stained films of all 4 patients showed 
that the qualitative changes of the red cells were confined most 
strikingly to variations in size and shape. After the institution 
of treatment, especially during the period of increased peripheral 
reticulocyte activity, polychromatophilia and blast crises, especially 
the former, became quite prominent. With their appearance there 
also occurred an increase in the number of platelets and the appear- 
ance of striking variation in the size and shape of the platelets. 

Clinical Effects. The clinical response to treatment was similar 
to that seen in patients with pernicious anemia treated with adequate 
ainounts of whole liver or of a potent liver fraction in daily doses. 
There occurred early a feeling of increased strength and improve- 
ment in general well being. ‘There was a feeling of increased warmth 
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and moisture to the skin. The return of appetite was quite striking, 
both quantitatively and qualitatively, so that at times the appetite 
may be said to have been ravenous. Articles of food previously 
avoided, especially meats, were taken with relish. The mental outlook 
became quite cheerful. Case II], before treatment was instituted, 
Was quite uncoéperative. Of the 4 patients reported in this series, 
she alone exhibited that peculiar mental state which either did not 
permit her to realize what was being done for her, or understanding 
this, did not permit her to coéperate. Coincident with the increase 
of the reticulocytes there occurred a change in her mental attitude, 
so that she became not only codperative but actually facetious. 
In general it may be stated that as the level of the red cells and 
hemoglobin rose, there occurred corresponding relief from those 
symptoms directly referable to the anemia, such as dizziness, 
blurred vision, head noises, dyspnea, palpitation and edema. After 
the subsidence of the gastrointestinal upset incident to the giving 
of the extract, there was rather prompt relief from complaints 
referable to the digestive system. Effects of this form of treatment 
on those symptoms and signs referable to neurologic involvement 
do not seem to differ from those seen in patients with comparable 
degrees of involvement of the nervous system who have been treated 
with adequate amounts of whole liver or potent liver fractions. In 
general the glossitis was relieved and acroparesthesias became less 
severe or were entirely relieved. Impairment of the vibratory 
sense was little or not at all improved. Deep tendon reflexes, pre- 
viously absent, did not return. It is to be noted here, however, 
that at the time of this writing there has not been complete quan- 
titative hematologic restoration in Cases II and III. 

Duration of Effects. Cases I and IIL have been under observa- 
tion for too short a period of time for any conclusion to be drawn 
as to the duration of effects. Patient 1V went on to a complete 
and lasting remission. This effect, however, cannot be ascribed 
to the 2 original massive doses of fish-liver extract (White), as he 
was subsequently placed on a daily therapeutic dose. Case | 
received 2 massive doses of liver extract (Lederle), 1 on August 1, the 
other on August 2. A transfusion of 650 ec. was given on August 2 
and another of 500 cc. on August 5. On September 6, the curve 
of the red cells reached the 4 million level and remained thereafter 
at or above this level without further treatment. On October 10, 
the patient developed a strangulated inguinal hernia, which was 
operated upon within a few hours after the first appearance of symp- 
toms. On the same day, immediately the patient was returned 
from the operating room, red cell and white cell numerical determina- 
tions showed the former to be at the 5 million level and the latter 
to be slightly above the 10,000 level. There was no change in the 
level of the reticulocytes. On October 13 the patient was given a 
transfusion of 300 ec. (Lindemann method). On October 14 and 
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again on the 16th he was given 24 vials of liver extract (Lederle) 
by stomach tube. There followed no striking change in the level 
of the red cells, white cells or hemoglobin. Chart V shows the 
curves of the red cells, white cells and hemoglobin for the periods 
just preceding and following the operation. As was to be expected, 
there occurred no reticulocyte increase following the administration 
of the postoperative liver medication. This is entirely in harmony 
with the principle’ that the reticulocyte response is inversely pro- 
portional to the level of the red cells at the time liver therapy is 
instituted and that little or no response on the part of the reticulo- 
cytes is to be expected when the red cells are above the 3 million 
level. For details see Chart V. It is interesting to note that on 
October 14, that is, just following the administration of the first 
postoperative dose of liver extract (Lederle) and the day after the 
single postoperative transfusion, there was a distinct “shift to the 
left” of the granulocytes. During the period that began on Sep- 
tember 15 and ended on October 28, the eosinophils varied from 
| per cent to 10 per cent and on four determinations made at inter- 
vals of approximately a week, they were at or above the level of 
t per cent.° From August 4 to September 6 the curve of the red 
cells showed a progressive rise. From September 6 to October 10, 
the date of operation, the red cells were sustained at or above the 
million level. 

Summary. | ata are presented on four cases of pernicious anemia 
treated with (a) transfusion plus massive dosage of a mammalian 
liver extract; (b) massive dosage of a mammalian liver extract 
alone, and (¢) with massive dosage of a fish-liver extract alone. In 
all patients there occurred promptly a reticulocyte response and an 
increase in the red cell count and in the amount of hemoglobin. 

Two of the cases showed well marked leukocytosis and “shift to 
the left” of*the granulocytes. Another showed slight increase in 
the total number of leukocytes and decrease in the number of lymph- 
wytes with an increase in the number of granulocytes, but no 
‘shift to the left.” 

In all four cases there occurred the anticipated and usual clinical 
mprovement. As was to be expected, the improvement of symp- 
toms and signs dependent on neurologic involvement was least 
marked. 

One patient developed a surgical complication which necessitated 
perative intervention. Convalescence in this patient was unevent- 
ul and was attended by no striking alteration in the blood picture. 
his patient also showed an eosinophilia not of a high magnitude. 
in this case thirty-five days elapsed before the red cells reached the 

million level and the red count remained at or above this level 

ra period of thirty-five days more. At this time the above men- 
oned surgical complication occurred, so that we are left to specu- 
ite upon how long this level might have been maintained. 
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THE NATURE OF VON JAKSCH’S ANEMIA AND THE 
EFFECT OF SPLENECTOMY. 


By Aaron Capper, B.S., M.D.., 


INSTRUCTOR IN PEDIATRICS, JEFFERSON MEDICAL COLLEGE PHILADELPHIA 


From the Department of Pediatrics, Jefferson Medical College 


THe literature is already heavily laden with reports on von 
Jaksch’s anemia. My reasons for presenting these two additional 
reports are: (1) To emphasize the greater frequency of this con- 
dition among children of southern Europe, especially Italy; (2) to 
report the positive tests for hemolysis which were performed i 
these cases, in order to point out that he molysis may be an impor- 
tant cause of the anemia; (3) to analyze the complete and repeated 
blood studies before and after splenectomy; (4) to emphasize the 
roentgenologic findings in von Jaksch’s anemia; (5) to demonstrate 
that, while splenectomy is not always a cure for the disease, it 
certainly improves the general health and may keep the patient 
alive long enough for a spontaneous recovery to take place; (6) to 
Forlag ne? the marked erythroblastosis following the splenectomy ; 

) to plead for retaining the present terminology and not to multiply 
i names for this disease, at least until the etiology and treatment 
of the condition are on a firmer basis. 
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Case Reports. (‘ise 1. The patient, T. M.,* is a little boy of Italian 
parentage, born, January 8, 1926. His present age is four vears and one 
month. He was brought to this country at the age of two and a half 
vears. He was born on the Island of Sardinia in the Mediterranean Sea, 
where malaria is not infrequent. The family history is negative for any 
blood dyserasias. It is interesting to note that the father of the boy was 
fiftv-nine and the mother thirty-two vears of age when this child was born. 
He has neither brothers nor sisters. This is due to the fact that the father 
and mother had been separated soon after the birth of this child. The 
mother never had any miscarriages. She felt perfectly well during the 
entire pregnancy and gave birth to a full-term child. The delivery was 
normal. The babv was very large at birth, although the mother could 
not give the exact weight He was breast-fed for fourteen months, and 
after that he received cows’ milk, farina, bread and butter and potatoes. 
Previous to his admission into the hospital he had not received any fresh 
vegetables, orange juice or cod-liver oil. At the age of nine months he 
developed a severe form of malaria, accompanied by jaundice, especially 
of the selerse, which persisted for a long time. At that time his urine 
was once black, so-called black-water fever. He received quinin treatment 
and the malaria cleared up. 

Present Illness. At the age of two and a half years he was brought to 
the hospital on account of loss of weight, weakness and pallor. He has 
never had any hemorrhages from the mucous membranes, into the serous 
cavities or skin. The physical examination on admission disclosed an 
extremely malnourished child, who, at the age of two and a half years, 
only weighed 14 pounds. In other words, he had the weight of a five- 
month infant. He was unable to stand, sit or talk. His intelligence 
was that of a ten- to twelve-month child. His skin was very thin, dry 
and loose, riding freely over the underlying bones. There seemed to be 
a total absence of subcutaneous tissues or fat. The mucous membranes 
were almost white in color. The skin had a sallow or a leaden hue. The 
veins over the temples, bridge of the nose, chest and abdomen were dis- 
tinetly visible. The scler#® presented no jaundice. There was no wedge- 
shaped area of yellowish pigmentation of the conjunctiva, as seen in 
(;aucher’s disease. The fontanelles were closed. The hair was thin and 
stringy. The bridge of the nose was «ery markedly depressed. The 
eyes presented a bilateral epicanthus, giving the child a somewhat Mon- 
goloid facies. The teeth were practically all decayed, and one could only 
see carious stubs in the gums. The superficial lymph glands were not 
particularly enlarged, the largest glands, 0.5 em. in diameter, were in 
the posterior cervical and inguinal regions. There were neither axillary 

or epitrochlear enlarged glands. The heart presented a systolic murmur 

which varied in intensity from a soft blowing to an almost musical one at 
lifferent times. The lungs were normal. The abdomen was protuberant 
and soft. The spleen was enlarged to about 1 cm. below the umbilicus. 
Che edge of the liver was palpable about two fingers’ breadth below the 
right costal margin. The only evidence of rickets was the very slight 
rachitic rosary, flaring of the costal margins, tendency to bowing of the 
egs, a marked lordosis of the lumbar vertebre and the large abdomen. 
iis deep reflexes were active and equal on both sides. 

Laboratory Studies. The 1 to 100 intracutaneous tuberculin test was 

egative. The vanden Bergh gave an indirect positive reaction. The 
terus index was 8.3 units. The blood calcium was 10 mg. The blood 
holesterol was 208 mg. The Kahn and blood Wassermann reactions were 
egative. The coagulation time was two minutes and thirty seconds; 
* This case was presented before the Philadelphia Pediatric Society, February 
1930 
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the bleeding time was five minutes and fifteen seconds. The resistance of 
the red blood cells was somewhat increased; hemolysis began at 0.34 and 
was complete at 0.26, while the control began at 0.42 and was complete at 
0.34. There was no clot retraction at the end of forty-eight hours. The 
stool was negative for ova and parasites. His urine has constantly been 
normal, except that it showed a large amount of urobilinogen, as it gave a 
positive reaction after a dilution of 1 to 40. The Roentgen ray examination 
of the bones showed marked atrophy and rarefaction of the long bones and 
and marked thickening of the bones of the skull. 


TaBLeE I.—Case I. Buioop Srupies anp TRANSFUSIONS BEFORE SPLENECTOMY. 
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as gone through several acute nonspecific infections. Has had bilateral 
wcute otitis media with myringotomy. In fact, his temperature was more 
often above normal than normal during his sojourn in the hospital, but the 
temperature excursions were never of the Pel-Ebstein type. 

We administered to the boy the usual therapeutic agents for severe 
inemia, namely, liver extract, iron citrate, sodium nucleate and sodium 
acodylate, all of which produced little if any effect. He received 25 
itraperitoneal blood transfusions before the spleen was removed, and 7 
ransfusions since then. The largest amount transfused at one time was 
“00 ce.; the smallest was 40 ec. As the transfusions were only bringing 
bout a temporary improvement in his blood condition, splenectomy was 
lecided upon. This was performed on July 1, 1929 by Dr. T. A. Shallow. 
lhe weight of the spleen was 120 gm., which is the weight of the spleen of 
i‘ normal adult; the weight of the spleen of a child of his age, at the time of 
he operation, is 45 gm. 
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Pathologic Report. The pathologic report by Dr. B. L. Crawford fol 
lows: “Specimen consists of a spleen weighing 120 gm. and measuring 
10.5 by 6.75 by 4.5 em. The organ is soft, the capsule is thickened with 
fibrous adhesions in places. On section, the organ cuts with slight resist- 
ance; the cut surface is a uniform red color, the substance being fairlv 
tough. The follicles are slightly enlarged and numerous. The organ is 
uniform in consistency and appearance throughout. 

“Histology. Examination of sections from the spleen reveals areas in 
which the follicles are numerous and enlarged, and other areas in which 
the follicles are almost totally absent. There is a diffuse fibrosis present, 
and the sinusoids are distended with blood. The capsule of the spleen is 
rather markedly thickened in areas. 

* Diagnosis. Chronic hyperplasia of the spleen, with fibrosis. Chronic 
perisplenitis.” 

The removal of the spleen brought about a temporary improvement it 
that he only required about one transfusion a month, whereas formerly he 
averaged between two and three a month. 


Appearance of patient at nine months of age, before onset of illness 


An interesting feature of his blood which developed since the splenectomy 
was the very marked increase in the leukocytes, which has been shown 
often to follow experimental splenectomy. (Pearce, Krumbhaar and 
Frazier.) A more striking phenomenon is the appearance of an increasingly 
large number of nucleated red cells. In the last blood count there were 
69 normoblasts for every 100 white blood cells. There is also an increase 
in the reticulocytes, the last count showing 2.1 per cent, all of which shows 
an unusual stimulation of the bone marrow, the well-known “blood crises”’ 
that often follows removal of diseased spleens. The present weight of the 
child at the age of four years and one month is 21 pounds, namely, that 
of a one-year-old child. 


COMMENT ON CasE I. It is apparent that we are dealing here 
with a case of von Jaksch’s anemia. Malaria and other parasitic 
infections have been excluded by the repeated blood studies and 
stool examinations. The Mongoloid facies, the leaden hue of the 
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skin, the slight rachitic condition, the marked state of malnutrition, 
the severe anemia, the splenomegaly, the leukocytosis, the presence 
of nucleated red cells, the characteristic blood picture subsequent 
to the splenectomy, and the Roentgen-ray appearance of the long 
bones, all point to a diagnosis of von Jaksch’s anemia. When the 
child was first admitted we hesitated in making that diagnosis, 
because the leukocytosis was not very marked and there were only 
a few normoblasts to be found. As the condition progressed, there 
was no doubt as to the disease condition with which we were dealing. 
Sections of the spleen did not show the typical foam cells containing 
cholesterin or lipoids of Gaucher’s disease or of Niemann-Pick’s 
disease. One of the reasons why we considered Niemann-Pick’s 
disease is the fact that normally there are 140 to 170 mg. of choles- 
terol per 100 ce. of blood. In Niemann-Pick’s disease the blood 
cholesterol rises to about 230 mg. In the case of this patient, the 
cholesterol was 208 mg. per 100 cc. We were, therefore, unable to 
explain the apparently high blood cholesterol which is not a feature 
of von Jaksch’s anemia. Recently, however, Gainsborough? re- 
ported that we may consider normal cholesterol up to 227 mg.; 
this patient’s blood cholesterol of 208 mg. is thus not abnormally 
high. Wollstein and Kreidel* reported recently a group of cases 
of von Jaksch’s anemia in which they emphasize the postsplenec- 
tomy appearance of a large number of normoblasts. This increase 
in nucleated red blood cells is not transient, but seems to be per- 
sistent. They also mentioned that they followed the blood picture 
of a case of hemolytic jaundice, essential thrombopenia and Banti’s 
disease for three to seven years after splenectomy and none showed 
the presence of nucleated red cells after the first few weeks. These 
authors, therefore, wish to emphasize this as possibly a diagnostic 
feature of von Jaksch’s anemia. In our cases, too, there has been 
a constantly growing increase in the number of nucleated red blood 
cells in the blood stream. 


Case I1.—The patient, F. D., is an Italian female, born on March 8, 
1928. Both parents were born in Sicily. The patient was born in the 
United States. There is no family history of diseases of the blood or 
inemias. The child was a normally born 9-pound baby. She was breast- 
ed for seven months. She has had no diseases whatsoever until the onset 
of the present illness, which began at seven months of age. At that time 
the child developed gastrointestinal trouble associated with vomiting, 
ose, green stools and fever. This condition continued for nine weeks. 
She was then admitted to the Children’s Hospital on November 21, 1928, 
vhere she remained until December 23, 1928. The diagnosis at that time 
was bilateral otitis media, severe secondary anemia. Her spleen at that 
time was palpable 5 em. below the costal margin. Her ear drums were 
ulging on admission. They were incised and pus was obtained. Her 
irine was negative. The Mantoux test, 1 to 100, was negative. She was 
ransfused on November 22 and November 23, 125 cc. each time. On 
December 14 her spleen was still palpable, but was much smaller. She had 
vained in weight from 13 pounds and 7 ounces to 14 pounds and 11 ounces. 
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She seemed to thrive well after that, until September, 1929, when there 
was a recurrence of the gastrointestinal trouble, and it continued until the 
time of admission to the Jefferson Hospital, February 25, 1930 

Physical Examination. On admission the child was found to be extremely 
pale, with a faintly yellowish tint in its pale skin. She weighed only 
20 pounds and 3 ounces on admission, the weight of an eleven-month-old 
infant. She was unable to stand or walk. She was extremely irritable, 
cried readily and has remained of the same disposition up to the present 
time. She was and still is unable to talk. Her facial features were normal 
The anterior fontanelle was about the size of a quarter of a dollar. He: 
dentition was good. The head and chest otherwise presented nothing 
abnormal. The abdomen was quite enlarged. Upon examination it was 
found that this prominence was due to an enlargement of both liver and 


spleen. It was especially the left lobe of the liver that was enlarged The 
spleen extended down to the left anterior-superior spine. It was fairly 
firm. The extremities showed nothing abnormal. The child showed evi- 
dence of mild rickets. Its anterior fontanelle was still widels open at the 
age of two vears. The head was slightly enlarged and the forehead was 
quite prominent. There was a mild rachitic rosary with flaring of the 
lower costal margins. The epiphyses of the wrists and ankles were some 


what enlarged. 
Laboratory Studies. The van den Bergh gave an indirect positive reac 


tion. The icteric index was 8.6 units. The blood caleium was 8.36 mg 
The blood cholesterol was 86 mg. The Kahn and blood Wassermann reac 
tions were negative. The blood phosphorus was 4.64. The blood urea 


was 14.77 mg. The coagulation time was three minutes; the bleeding time 
was two minutes. The fragility of the red blood cells began at 0.34 and 
was incomplete at 0.26; the control began at 0.38 and was ec mplete at 0.3. 
Urinalysis negative. Stool negative for blood, ova and parasites. Uro- 
bilinogen in stool positive to dilution, | to 700. The Roentgen ray of the 
long bones showed a general demineralization and atrophy of all the bones. 

Her spleen was removed by Dr. EF. J. Klopp on August 22, 1930. 

Pathological Repo t. The pathological report on the spleen by Dr 
Crawiord follows: “Specimen consists of a spleen weighing 435 gm. and 
measuring 16.5 by 10.5 by 3.0 em. The surtace 1s dark red and smooth 
On section, the tissue cuts with resistance and presents a granular, red 
surface. It is uniform in consistency and appearance throughout. 

* Histology. Vxamination of sections from the spleen reveals a rather 
diffuse and marked fibrosis. The follicles are relatively few in number, 
and the majority are small, with small germinal centers, but a few of the 
follicles contain large germinal centers. The pulp of the spleen is largely 
composed of rather large, mononuclear cells with faintly staining nuclei 
and comparatively few, small, lymph mononuclear cells and quite a number 
of eosinophils. The large mononuclear cells seem to be in clumps in 
places and are considered to be the proliferating endothelial cells lining the 
sinusoids and vessels. The larger vessels in the spleen have rather thick 
fibrous walls. The capsule is only slightly thickened. Sections from the 
various portions of the spleen are similar in appearance. No evidence of 
necrosis or nodule formation is observed. 

“Diagnosis. Chronie hyperplasia of the spleen, endothelial. Diffuse 
fibrosis of the spleen.”’ 

She received eight blood transfusions until August 22, 1930, when her 
spleen was removed. She has only received two blood transfusions since 
splenectomy. Her blood counts before and after the splenectomy are as 
follows: 
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ComMMENT ON Case II. The school that maintains that von 
Jaksch’s anemia is not a disease entity, and that it is secondary to 
infections in a rachitic hemolabile child, will find confirmation of 
its contention in this case. This child showed evidence of mild 
rickets; from its history one discerns that it had gastrointestinal 
upsets from the age of seven months, which recurred periodically 
until the time of admission into the hospital, and that it suffered 
from bilateral otitis media. In spite of the excellent care that it 
had received during its sojourn in the hospital for almost nine 
months, it had only gained 2 pounds in weight, its musculodynamic 
functions have not improved, as it is still unable to walk, its men- 
tality is still retarded for a child of almost three years of age. In 
this case, as well as in the other case, we may say that the splenec- 
tomy has brought about a decrease in the anemia, in that the child 
does not need as many transfusions as before the splenectomy to 
maintain a hemoglobin of 35 to 40 per cent. 

As can be discerned from the appended chart, which represents 
her blood studies at the Children’s Hospital, at the age of eight 
and a half months, her blood picture is that of von Jaksch’s anemia 
even at that early age. 


TaBLeE V.—CaseE II. Earuier BLoop Srupigs AND TRANSFUSIONS— CHILDREN'S 
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Dec. 21 55 4.6 11.4 37 2 ] Normoblasts, 7 per 100 W. B.C 
Dec. 24 16.4 30 70 


Fragility beginning hemolysis, 0.48; complete, 0.24. Coagulation time, four minutes forty 
five seconds. Bleeding time, three and a half minutes 


Discussion. The etiology of the condition is unknown. It is felt 
that hemolysis might play an important rdle in the causation of the 
anemia, as the positive indirect van den Bergh, the increased icteric 
index, the increased fragility of the red blood cells, the large amount 
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of urobilinogen in the urine and hydrobilirubin in the feces would 
seem to indicate. As to the prognosis of the condition, my impres- 
sion is that it is rather unfavorable. In his studies on the effect 
of splenectomy on essential thrombopenia Rosenthal‘ divided the 
cases into two types, thrombocytopenic and thrombocythemic. In 
the latter group he found that there was a normal blood platelet 
count before the splenectomy and that after the splenectomy the 
platelets rose to above normal, and he found that in those cases 
the splenectomy was not a successful method of treatment. Now, 
although we are dealing with a different disease altogether, vet, in 
our case T. M., also, before the splenectomy the platelet count 
was normal and after the splenectomy it was as high as 560,000. 
This would, perhaps, tend to indicate that the prognosis in this 
tvpe of case was also not very favorable. Cooley® also emphasized 
the fact that von Jaksch misled us when he spoke of a favorable 
prognosis. 

One word about the nomenclature of the disease. Although 
there is a school that contends that von Jaksch’s anemia is not a 
definite disease entity, there are enough features in this disease to 
temporarily, at least, pigeon-hole it into a class by itself. I feel, 
therefore, that Cooley,’ much as he has contributed to our knowledge 
of this disease, did not materially help the problem when he 
suggested the name of “erythroblastic anemia of childhood.” We 
are sufficiently aware that the hemopoietic system of a child is 
extremely labile, and that it takes a very small cause to bring about 
a large effect. Any severe hemorrhage in a child or any severe 
case of secondary anemia, no matter what the etiology may be, 
may give rise to a marked erythroblastosis. It, therefore, seems to 
me that it would be erroneous to.name a possible specific disease 
entity “erythroblastic anemia,” when erythroblastosis is a charac- 
teristic feature of most of the severe anemias in childhood. It 
would seem more advisable, for the present at least, to adhere to 
the old name “von Jaksch’s anemia”’ rather than to rename it by a 
haracteristic that is common to most of the severe anemias of 
hildhood. 

REFERENCES. 


1. Pearee, R. M., Krumbhaar, E. B., and Frazier, C. H Che Spleen and Anemia, 
iladelphia, J. B. Lippincott Company, 1917. 
2. Gainsborough, H. Quart. J. Med., 1929, 23, 101. 
Wollstein and Kreidel Familial Hemolytic Anemia of Childhood—von Jaksch, 
J. Dis. Child., 1930, 39, 115. 
t. Rosenthal, N. Che Blood Picture of Purpura, J. Lab. and Clin. Med., 1928, 
3, 303. 


5. Cooley, T. B.: Von Jaksch’s Anemia, Am. J. Dis. Child., 1927, 33, 795. 


EO 
y 
It 
ic 
it 


O30 NUZUM, ELLIOT: ARTERIAL ITYPERTENSION 


AN ANALYSIS OF 500 INSTANCES OF ARTERIAL HYPERTENSION. 


By FRANKLIN R. Nuzum, M.D., 


MEDICAL DIRECTOR, SANTA BARBARA COTTAGE HOSPITAI 


AND 


AuBert H. M.D., 


ASSOCIATE PHYSICIAN, SANTA BARBARA COTTAGE HOSPITAI 


From the Laboratories of the Cottage Hospital, Santa Barbara, Calif 


THis paper is concerned with an analysis of 500 instances of 
arterial hypertension. We have been interested in the rédle that 
infection may play in this disease, and in other possible etiologic 
factors, such as obesity, familial tendency, arteriosclerosis, endo- 
crine disturbance, and so forth. We have sought to determine what 
effect our hospital routine and general management has had upon 
the blood pressure. 

The criteria for the selection of our cases were that the patient 
be forty-five years of age or older (the average age for the group 
Was 50.1 years), and have a persistent S\ stolic blood pressure over 
150 mm. of Hg. The forty-five-year age limit was chosen because 
it eliminated a small group of individuals with the Volhard-Fahr 
type of malignant hypertension. ‘This latter disease presents an 
exaggerated form of hypertension with a very different prognosis. 

For a control group we have used the histories of 250 hospjtal 
patients falling in the same age group (average, 56.7 years), and 
having only mild, chronic, noninfectious ailments. Most of these 
patients complained only of constipation. The average systolic 
blood pressure of this group was 120 mm. of Hg. 

We have further segregated from our hypertensive group 70 
records in which the data definitely indicated the presence of renal 
injury. These will be designated as the “Nephritic Group.”’ 

Past Infections. All the diseases encountered in the past histories 
of our patients were tabulated. In Table I are given those diseases 
occurring more frequently in the hypertensive or nephritic groups 
than in the controls. 

It is of interest to compare these results with those obtained by 
other observers. Walker and O'Hare! have made a similar analysis 
of 400 instances of arterial hypertension, 154 of whom had chronic 
nephritis. They used for controls 400 “unselected”’ patients with 
normal blood pressures. The most important of the diseases found 
more often in the past histories of their hypertensive patients than 
in those of the controls were teeth and gum infections, 93.5°7; 
controls, 78.75°7:; chronic arthritis, 10.57; controls, 0.75°7; acute 
arthritis, 16.07: controls, 7.05°7; and influenza, 20.5°7; controls, 


17.5%. 
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| DiskASES OccuRRING Orren IN THE Past HisrorRtes THE 
IlyPERTENSIVE OR NepHritTic PATIENTS THAN IN THosk OF THE 


CONTROL PATIENTS 


Hyp on pu 
1) NI grou Nephriti l Contr 
130 patien 70 pat Wy 
N N 
Searlet fever 162 14 20 0 83 16.6 10.4 
Influenza 92 21.3 os 4 114 42.8 67 26.8 
Measles 102 23.7 1S 21.3 Lig 62 19.6 
Chickenpox 24 5.5 2 2.8 2b 5.2 7 2.8 
Meningitis 2 04 2 2.8 j OS 0 00 
Pertussis 50 11.6 11.0 I11.6 24 0.6 
Nephritis (acute ; 0.6 14 OS 04 
Mumps 12 9 7 6 8.5 1s 9 6 22 SoS 
Rheumatic fever 1S 17 3.4 2.4 
The ‘ Main Group in ludes all the hypertensive patients less t!} ~ ith nephritis, 
who are tabulated under the ‘* Nephritic Grouy he figures in the entire Group” 


olumn indicate the totals and averages for the above two groups 


Comparing these results with ours, there is a vreat variance both 
as to the more prevalent diseases in the groups, and as to the number 
of times that they occur. We are in agreement that measles, whoop- 
ing-cough, mumps, chickenpox, influenza and scarlet fever have 
occurred a little more frequently in the hypertensive individuals. 

We found that acute nephritis and scarlet fever occurred more 
frequently in the past histories of the nephritic group than in the 
other groups. This suggests that kidneys injured in childhood or 

adolescence may in later years, with the advent of degenerative 
processes, prove to he a point of lessened resistance. 

Table Il enumerates the remaining diseases that were encountered 
in the past histories. Their percentage incidence was either similar 
n all the groups, or yreater in the controls. 

The incidence of syphilis is quite low, 4.2°7 in the nephritics, and 
1.2) in the remaining hypertensives, while not an instance was 
encountered among the controls. ‘This is in striking contrast to the 
ngures given by other authors* who have reported an incidence as 
high as 907 in a small series of hypertensive patients. Walker and 
(Hare, however, found that their controls showed an incidence 
f 29.25¢7, almost three times as great as the 10.5°; of syphilitics 
in their hypertensive cases. Post and Stieglitz* report an incidence 
f 12.6°% in 110 hypertensive patients. 

Typhoid fever has been considered as a possible etiologic factor. 
Uhayer> in 1905 reported the results of an examination of 183 
ndividuals who had had typhoid, contrasted with a control series. 
"he higher blood pressures among the “old typhoids”’ in his group 

re striking. Barach? in 68 hypertensive patients found a past 
istory of typhoid in 41.18°%; Post and Stieglitz’ found that it had 
een present in 10°; of their 110 instances; Walker and O'Hare in 
1) individuals elicited a history of typhoid in 17.8°7, compared 
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with 5.5% in their control series of 400. This again is in contrast 
to our figures, which show an 11% incidence in the hypertensives 
as against 16.4% in the controls. 


TaBLE IIJ.—ReEMAINING DisEASES ENCOUNTERED IN THE Past Histories oF ALL 
THE GROUPS. 


Hypertension Patients (500). 


Disease. Main group. Nephritic group. Entire group. Controls. 

430 patients. 70 patients. 509 patients. 250 patients. 

yo. % No. No. % No. 
Pneumonia (all forms) . §0 11.2 v 10.0 67 11.4 30 12.0 
Typhoid 8 11.0 55 11.0 41 16.4 
Diphtheria . . . . . 28° 6.5 5 33 (6.6 19 7.6 
Malaria. .....2 65.5 8 11.0 32 «6.4 29 11.6 
Tonsillitis . . . . . 12 2.7 3 4.2 15 3.0 25 10.0 
Bronchitis (chronic) . . 10 2.3 0 0.0 10 2.3 18 7.2 
Sinusitis (acute andchronic) 9 2.0 2 2.8 i 23 9 3.6 
Pyorrhea a ee 2 2.8 9 1.8 7 2.8 
Tuberculosis 7 1.6 0 0.0 14. 5.6 
Cystitis . 7 1.6 1 1.4 8 1.6 7 2.8 
Arthritis 6 1.2 0 0.0 6 1.2 15 6.0 
Gonorrhea 6 1.2 2 2.8 8 1.6 5 2.0 
Pleurisy . 6 1.2 1 1.4 7 1.4 Fj 2.8 
Syphilis . 6 1.2 3 4.2 9 1.8 0 0.0 
Erysipelas 4 0.9 0 0.0 4 0.9 1 0.4 
Otitis media 3 0.6 0 0.0 3 0.6 3 1.2 
Asthma . 3 60.6 0 0.0 3 «620.6 5 2.0 
Ameebiasis 2 0.4 0 0.0 2 0.4 0 0.0 
Cholecystitis 2 0.4 0 0.0 2 0.4 1 0.4 
Dysentery 2 0.4 0 0.0 2 0.4 : @A 
Peritonitis 2 0.4 0 0.0 2 0.4 1 0.4 
Smallpox 2 0.4 1 1.4 3 0.6 4 1.6 
Puerperal sepsis 1 0.2 0 0.0 1 0.2 0 0.0 
Typhus . 1 0.2 0 0.0 1 06.2 1 0.4 
Pyelitis 1 0.2 0 0.0 1 0.2 6 2.4 
Laryngitis 1 0.2 0 0.0 i 0.3 1 0.4 
Neuritis . sy 0 0.0 0 0.0 0 0.0 3 1.2 
Pyogenic infection . 0 0.0 0 0.0 0 0.0 &§ 2.0 
Dengue 0 0.0 0 0.0 0 0.0 2 0.8 
Mastoiditis . a ke 0 0.0 0 0.0 0 0.0 1 04 

No. of infections per pa- 
tient... . 1.47 1.64 1.49 1.76 


These figures are inclusive of diseases listed in Table I. 


We have no explanation as to why the incidence of typhoid fever 
and of syphilis is lower in our series, but we are forced to conclude 
that these diseases played little part in the etiology of the hyper- 
tension in our groups. Furthermore, the number of infections 
suffered by our patients in the past is apparently of little signifi- 
cance, as there were 1.47 infections per patient in the hypertensive 
group, and 1.76 infections per patient in the controls. The nephritics 
showed 1.64 infections per patient, slightly higher than the main 
hypertension group, but not as high as the controls. 

Focal Infection. It has been tacitly accepted that focal infection 
may be of importance in the pathogenesis of arterial hypertension. 
The proof of this relationship has rested mainly upon the occasional 
instance in which removal of a focus of infection appears to have 
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resulted in an immediate and lasting reduction in pressure. Such 
observations are of doubtful value, as the fall in pressure may be 
coincidental, or due to some other factor in the management of the 
patient. 

Focal infection is of common occurrence in patients with hyper- 
tensive disease as judged by the studies available. Irons® investi- 
gated 329 “unselected” patients in the Cook County Hospital from 
the standpoint of infection and found that 47% of the patients with 
nephritis and cardiovascular disease had alveolar abscess, 2.4% had 
hypertrophied tonsils and 13% had other chronic infections. 
Lathrope,’ studying 79 instances of tooth-root infection, found that 
41, or 51.8% “had a definite lesion of the heart, kidney, or vascular 
system.” The majority of these patients suffered from myocardial 
disease or hypertension, a few from chronic nephritis. He then 
contrasted 109 instances of cardiovascular-renal disease with 98 
asthmatics, and with 82 instances of gastrointestinal disorders, and 
found tooth-root infection to be present in 57.8%, 19.4%, and 23.0% 
respectively. Regarding etiologic relationship, he considers the 
results as “suggestive.” 

The only study of this kind dealing exclusively with hypertensive 
patients which we have found is the series reported by Post and 
Steiglitz, previously mentioned. In their 110 patients, the incidence 
of the more important focal infections was as follows: 


Cases. % 
Tonsillar infections . . ........ . 8 35.4 
10.0 
7.3 
Some focus of infection . . . . . .... 82.7 


They conclude that infections which tend to become chronic and 
focalize are the most conspicuous causative factors of hypertension. 

Table III lists all the infections present in the examination of our 
patients. 

The totals for focal infection at the bottom of the columns are 
exclusive of teeth and tonsils formerly removed, although such 
figures may be of value as indicating previous disease in those 
organs. 

This table discloses some interesting facts. Head foci of infection 
are almost evenly distributed among all the groups. However, 
when all the foci of infection are considered, the nephritic group 
shows a percentage of 77.1, as compared with the control figure of 
60.8%. This high percentage is due primarily to the incidence of 
prostatitis (8.5%, controls 0.8%), and cystitis (5.7%, controls 0.4%). 
Because of the etiologic relationship of prostatic hypertrophy, 
which was the cause of the prostatitis and cystitis in our patients, 
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to renal insufficiency, it is justifiable to subtract these percentages 
from the total percentage incidence of focal infection in the nephritic 
group, which gives a figure of 62.9%. This is only 2.1% greater 
than the control figure of 60.8% 


TaBLeE III.—INFEcTIONS PRESENT ON EXAMINATION. 


Hypertension patients. 


Main group. Nephritic group. Entire group. Controls, 
430 patients. Pg patients. = patients. 250 patients. 


(A) No. % % No. % No. % 
Teeth out (complete) . . 65 15.1 17 24.2 82 16.4 36 14.4 
Teeth dead... . 385 8.1 10.0 42 8.4 31 12.4 
Diseased teeth and gums . 68 15.8 9 12.8 77 «15.4 33 13.2 
Tonsilsout. ... . & 13.2 14 20.0 71 14.2 83 33.2 
Tonsils diseased ee ae 14 20.0 89 17.8 38 15.2 
Sinus disease 3 4.2 36 «7.2 12 4.8 
Arthritis (chronic) . . « 2 4.6 3 4.2 23 «4.6 10 4.0 
Cholecystitis . . . . 14 3.2 1 1.4 15 3.0 0 0.0 
Bronchitis (chronic) . . 11 2.5 3 4.2 14 2.8 $ 3.2 
Cystitis .. + 5.7 ll 62.2 1 0.4 
Pharyngitis (chronic) 4 0.9 4 5.7 8 1.6 17. 6.8 
Pyelitis (chronic) . 3 0.6 0 0.0 3 0.6 0 0.0 
Asthma (bacterial) 2 0.4 0 0.0 2 0.4 2 O.8 
Salpingitis : 2 0.4 0 0.0 2 0.4 0 0.0 
Endocervicitis 2 0.4 0 0.0 2 0.4 1 0.4 
Prostatitis : 1 0.2 6 8.5 7 #1.4 2 0.8 
Otitis media (chronic) . 1 0.2 0 0.0 1 0.2 1 0.4 
Diverticulitis oe, 1 0.2 0 0.0 1 0.2 2 0.8 
Mastoiditis a 1 0.2 0 0.0 1 0.2 0 0.0 
Gonorrhea 0 0.0 1 1.4 1 0.2 0 0.0 
Some head focus . .. . 215 48.9 37 52.7 252 50.4 131 52.4 
Other foci. . . . . 65 14.5 18 24.4 63 16.6 21 8.4 
280 63.4 55 77.1 315 67.0 152 60.8 
(B) 
Syphilis (listed under ons infections). | 
Peptic ulcer , 6 1.2 0 0.0 6 1.2 Cc 0.0 
Ameebiasis ee 1 0.2 0 0.0 i ¢2 1 0.4 
Urinary calculus... 1 0.2 0 0.0 1 0.2 0 0.0 
Neuritis (chronic) F 0 0.0 1 1.4 1 0.2 10 4.0 
Tuberculosis (active) 0 0.0 1 1.4 i 6.2 2 O.8 
(A) Focal infections. (B) Systemic infections. 


Not only is the total incidence of focal infection almost equal in 
all the groups, but the individual foci have a comparatively even 
distribution. We do find, however, that the percentage of teeth 
extractions is higher in the nephritics than in the other groups. 
This might be accepted as presumptive evidence of a higher inci- 
dence of tooth infection having occurred among these individuals. 
On the other hand, it is likely that the nephritic patients, in the 
course of treatment received previously, have had their teeth 
extracted in accordance with the general practice of eliminating all 
possible foci of infection in nephritis. Furthermore, infected teeth 
or gums were present on examination in 12.8% of instances in the 
nephritic group, and in 13.2% of the controls. One might expect 
quite the opposite were dental infection of etiologic significance. 
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It is of interest that the percentage of tonsillectomies is only 
20% in the nephritic group, and 33.2% in the control group. 
The main hypertensive group shows yet a lower percentage of 13.2. 

In view of the results of other observers, which, for the most part, 
are at variance with our own, we wish to be cautious in the inter- 
pretation of our findings. The factors of individual resistance, 
bacterial virulence, and predisposing causes can find no place in a 
statistical table. The conclusion seems justified, however, that 
focal infections, though perhaps of importance in some instances, 
are not the deciding factor in the development of arterial hyper- 
tension. Their réle in the production of chronic nephritis, particu- 
larly as regards dental infection, may be of more importance. 

Obesity. One who sees many patients with obesity and hyper- 
tension gains the impression that there is a definite relationship 
between the two. Fall in blood pressure following reduction in 
weight is a well recognized phenomenon. The converse of this is 
undoubtedly true, namely, that increment in body weight brings 
with it an increase in blood pressure in many persons. 

Statistical studies verify this impression. Terry* examined 63 
patients with an average weight of 1993 pounds, and found hyper- 
tension present in 37, or 58%, the systolic pressure averaging 173 
mm. Hg, the diastolic, 96 mm. Master and Oppenheimer® studied 
a series of 91 females and 8 males, all overweight; 65, or 67%, of 
these patients had hypertension. Reduction in weight caused a 
fall in blood pressure in all instances. Aubertin and Coursier’® 
studied the records of 70 obese, bedridden, institutional patients, 
and 24 not bedridden. The pressure was normal in 10.1% of the 
first group, and in 62.5% of the second. It was “very high” in 
43.4% of the institutional group, and “moderately high” in 46.3%. 
These authors do not believe that obesity can cause hypertension, 
but that the two conditions are coincidental. Recently Hartman 
and Ghrist" in a carefully conducted study of 2042 consecutive 
registrants at the Mayo Clinic, found a steplike increase in systolic 
pressure in both males and females with increase in weight. 

Analysis of the weights of our patients gave the following results: 


HYPERTENSIVE PATIENTS. 


— 


Main group. Nephritic group. Entire group. Controls. 
No. % No. No. 


% No. % 
Obesity in. . 91 25.0 13 22.0 104 24.6 30 12.0 
Average weight 149.1 lbs. 143.6 lbs. 148.3 Ibs. 138.0 Ibs. 


These figures are convincing. Obesity was encountered twice as 
often in the hypertensive as in the controls, and the average weight 
for the hypertensive group was 10.3 pounds greater than for the 
control group. 

Familial Tendency. An hereditary tendency to the development 
of hypertension has gained almost general recognition. O’Hare, 
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Walker, and Vickers” found a positive history of familial vascular 
disease in 68% of 300 hypertensives, while two control groups of 
436 and 128 patients gave a positive history in 37.6% and 37.5%, 
respectively. They conclude that heredity plays a most important 
réle in the production of hypertensive disease. Barach and Weitz" 
report similar results. The former, in one group of patients, obtained 
a positive history in 95%; in another group of 231 instances, 50%. 
Weitz, studying 82 patients, stated that in 54 instances one parent, 
in 9 instances both parents, had died of heart disease, apoplexy, 
or dropsy. 

In our 500 patients a positive family history was obtained in 154 
instances, or 30.8%, distributed, as to the number of involved 
members of the family as follows: one member, 93 times, or in 18.6% 
of instances; two members, 48 times, or in 9.6%; three or more 
members, 13 times, or in 2.6%. Analysis of the 250 control records 
disclosed that vascular disease was present in the families of 75 
(29.6%), involving one member in 56 of the families, or 22.4% of 
the group; two members in 13 of the families, or 5.2%; and three 
or more members in 5 of the families, or 2%. In the hypertensive 
group, then, the family history was positive in 1.2% of instances 
more than in the control group. Although this difference is not 
impressive in itself, in the light of the reports quoted above, it 
should be regarded as suggestive. 

Arteriosclerosis. Palpable or ophthalmoscopic evidence of arterio- 
sclerosis was found in 17.6% of the main hypertensive group, in 
24.2% of the nephritic group, and in 14.4% of the control group. 
It is generally accepted that senile arteriosclerosis of the larger 
vessels has little causal relaticnship to arterial hypertension, and 
these figures support that assumption. It is of interest that the 
percentage of occurrence of arteriosclerosis was 9.8% higher in the 
nephritics than in the controls. This is probably due to the greater 
incidence of retinal arteriosclerosis encountered in this type of 
patient. 

Hyperthyroidism. Toxic goiter has been considered by som 
observers as a causal factor in arterial hypertension. It has been 
said that, if patients with this disease are followed for a long period 
of time, they will be seen to develop a “typical’’ hypertension with 
the usual symptoms and complications.‘ Hyperthyroidism was, 
or had been, present in only 13, or 2%, of our patients. 

Blood-pressure Changes. Reduction in blood pressure is one of 
our therapeutic endeavors in arterial hypertension. We wished to 
determine what the effect of the hospital regimen was upon the 
pressures of our patients, and have studied the records of 142 non- 
bedridden individuals who received no drugs aimed at the reduction 
of blood pressure. Their treatment consisted of rest, graded exercise, 
and an alkaline diet. Blood-pressure determinations were usually 
made every day throughout the patient’s hospital stay at approx- 
imately the same time of day, and by the same person. To avoid 
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error due to the patient’s excitement at his new surroundings, 
the first determination made on hospital entry was disregarded. 
We have used the average of the next two readings, and the 
average of the last two readings made before the patient left the 
hospital. The average length of stay in the hospital was thirteen 
days. Those patients with nephritis were at first considered sepa- 
rately, but it was found that their pressures behaved in much the 
same manner as did those of the remainder of the group. In 12, or 
6.3% of the 142 patients, no appreciable change in pressure occurred. 
A rise in both systolic and diastolic pressures was encountered in 
29 patients, or 15.2%. Fifty patients, or 36.2%, had either a fall 
in systolic pressure and a rise in diastolic pressure (32 instances, 
or 16.8%), or a rise in systolic pressure and a fall in the diastolic 
(18 instances, or 19.4%). The remaining 99 patients, or 52.1% of 
the group, showed a fall in both systolic and diastolic pressures, 
averaging for the former 21.7 mm. of Hg. This result must be 
attributed to the effect of the hospital environment, and perhaps 
partially to the alkaline diet. It is of interest primarily because it 
indicates the caution with which therapeutic measures aimed at 
blood-pressure reduction should be evaluated. If a hospital routine, 
almost unaided, can reduce the blood pressures of one-half of the 
patients with hypertension, any therapeutic agent must cause a 
reduction in pressure in over 50% of hospital patients to be regarded 
as effective. 

Summary. 1. Five hundred instances of arterial hypertension, 
the patients being forty-five years of age or older, and having a 
systolic blood pressure about 150 mm. of Hg, are analyzed. Seventy 
patients with chronic nephritis, selected from the above, are studied 
separately. Two hundred and fifty patients falling in the same age 
group, with an average systolic pressure of 120 mm. of Hg, and 
having only minor noninfectious ailments, serve as controls. 

2. Past infection: Chickenpox, influenza, measles, meningitis, 
whooping-cough, mumps, and rheumatic fever occurred slightly 
more often in the hypertensive or nephritic groups than in the 
controls. Acute nephritis and scarlet fever occurred more fre- 
quently in the nephritic group than in the 430 remaining hyper- 
tensives or in the controls. The incidence of syphilis and of typhoid 
fever was lower than usually reported in hypertension. The number 
of past infections per patient was nearly identical in each group. 

3. Focal infection: All focal infections found in the physical, 
roentgenographic, or laboratory examinations were tabulated for 
each patient. Head foci were almost evenly distributed among the 
groups. The total incidence of focal infection was, for the main 
hypertensive group, 63.4%; nephritic group, 62.9%; controls, 
60.8%. Focal infection has not been the deciding factor in the 
development of hypertension in these groups. 

4. Obesity: This was encountered twice as often in the 500 
hypertensive patients as in the controls. The average weight for 


‘ 
> 
if 
ij 
{ 
if 
is 
H 
4 
4 


638 NUZUM, ELLIOT: ARTERIAL HYPERTENSION 


the hypertensive group was 10.3 pounds greater than for the contro! 
group. Obesity is a contributory factor in the pathogenesis of 
hypertension. 

5. Familial tendency: ‘This was less important in our series than 
in other reported studies. In the 500 hypertensive patients, a 
positive history of familial vascular disease was obtained in 30.8%; 
in the control series, 29.6%. An analysis of the number of involved 
members per family gave similarly inconclusive results. 

6. Arteriosclerosis: Palpable or ophthalmoscopic evidence of 
its presence was found in 17.6% of the main hypertensive group, in 
24.2% of the nephritic group (this relatively high figure being due 
in part to the frequency of retinal changes in nephritis), and in 
14.4% of the control group. Arteriosclerosis of the larger vessels 
probably has little relation to hypertension. 

7. Hyperthyroidism: It was, or had been present in only 13, or 
2%, of the £00 patients with hypertension. Its etiologic signifi- 
cance is minimal. 

8. Effect of hospital management on blood pressure: ‘The average 
values for the second and third pressures taken after hospital admis- 
sion, and the last two pressures taken before the patient left the 
hospital, were studied in 142 instances. The average hospital stay 
was thirteen days. Bedridden patients, and those receiving vaso- 
dilator drugs, were excluded. All were given a regimen of rest, 
graded exercise, and an alkaline diet. Ninety-nine patients (52.1%) 
had a fall of both systolic and diastolic pressures, averaging for the 
former 21.7 mm. of Hg per patient. In 12 instances there was no 
change. Thirty-two patients had a fall in systolic and a rise in 
diastolic pressure; 18 had a rise in systolic and a fall in diastolic 
pressure. This suggests caution in the evaluation of therapeutic 
measures. 
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THE VALUE OF CUCURBOCITRIN IN THE TREATMENT OF 
ARTERIAL HYPERTENSION. 


By SamueEL L. Garey, M.D., 
ASSISTANT IN MEDICINE, HARVARD MEDICAL SCHOOL AND BETH ISRAEL HOSPITAL, 
BOSTON, MASS., 


AND 


ABRAHAM Rupy, M.D., 


ASSISTANT IN MEDICINE, TUFTS MEDICAL SCHOOL, AND BETH ISRAEL HOSPITAL. 


(From the Research Laboratories of the Beth Israel Hospital and the Department of 
Medicine, Harvard Medical School, Boston, Mass.) 


ALTHAUSEN and Kerr! recently reported a series of 40 patients 
with arterial hypertension which responded favorably to treatment 
by watermelon-seed extract (cucurbocitrin or citrin). Barksdale? 
previously had observed lowering of arterial blood pressure in nor- 
mal dogs and man after the administration of this drug. Wilkinson* 
also had used the drug clinically and reported symptomatic relief 
which was proportionately greater than the fall in blood pres- 
sure. We have studied the effect of this drug in a group of 29 un- 
selected patients with arterial hypertension, and have compared 
our results with those of Althausen and Kerr.! 

Method of Study. Age and Sex of Patients. Of the 29 patients 
studied 5 were men, and 24 were women. The ages varied from 
twenty-eight to sixty-eight years. Six patients were below forty, 
4 were between forty and fifty, while 19 were fifty years of age or 
over. 

In general the patients are divisible into 3 groups according to 
their average blood pressure’ before treatment. 

k. Severe Hypertension. This group includes 10 patients with a 
systolic pressure of at least 200 mm. of mercury and a diastolic of 
at least 110 mm. of mercury. 

2. Moderate Hypertension. This group consists of 7 patients 
with a systolic pressure of 170 to 200 mm. of mercury and a dias- 
tolic pressure of 100 mm. of mercury or more. 

3. Mild Hypertension. This group includes 12 patients with a 
systolic pressure between 160 and 200 mm. of mercury and a dias- 
tolic pressure below 100 mm. of mercury. 

The Control Period. Most of the subjects previously had been 
treated as outpatients for as long as one year with restricted diets, 
sedatives and various vasodilator drugs. Sufficiently frequent 
blood-pressure observations had been made to afford a satisfactory 
basis for comparison of the results of treatment with cucurbocitrin. 
Before beginning treatment with cucurbocitrin, however, all pre- 
vious treatment was stopped and the patients were observed at 
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weekly intervals for a period of six to eight weeks. The measure- 
ments of blood pressure obtained at these times were averaged and 
recorded as the average blood pressure before treatment. The 
fluctuations in the blood pressure have been known in all cases 
within six to eight weeks. All estimations of blood pressure were 
made with a mercury sphygmomanometer. A complete history 
and physical examination were made, and the following procedures 
were carried out in every subject: ophthalmoscopic examination, 
frequent complete urinalysis, the dilution-concentration test of 
Volhard, measurement of the fasting nonprotein nitrogen content 
of the blood, blood Wassermann, Kahn and Hinton reactions, 
7-foot roentgenogram of the heart, and, when indicated, electro- 
cardiograms. 

The Period of Treatment. During the period of treatment with 
cucurbocitrin the patients were seen at weekly intervals at which 
time the blood pressure was recorded, and notes were made of any 
change in symptoms. All blood-pressure measurements were made 
in the. morning after the patient had rested in a comfortable chair 
for at least thirty minutes. The recorded reading was the average 
of at least two measurements. 

Daily Dosage of Cucurbocitrin. Cucurbocitrin was administered 
by mouth in capsules containing 50 mg. of the glucoside. A few 
patients received 150 mg. daily at the beginning of treatment, but 
the majority were given 300 mg. daily. About one-half of the sub- 
jects received a maximum dose of 450 mg. daily. These patients 
therefore received larger doses than those of Althausen and Kerr, 
who gave the majority of their subjects a maximum daily dose of 
150 mg. 

Duration of Treatment. Most of the patients were treated two 
to three months, while 3 patients were treated four months. Five 
subjects received cucurbocitrin during less than two months. We 
have 2 patients who have been taking 450 mg. of cucurbocftrin 
daily for a period of one year and whose blood pressure has remained 
at practically the same level as it was before beginning this medica- 
tion. 

Results. All pertinent clinical data with results of treatment are 
given in Tables I and II. Analysis of the data in Table II shows 
that the blood pressure in our patients both before and after treat- 
ment showed wide spontaneous variations. All but 1 patient showed 
a variation in systolic blood pressure of 10 to 80 mm. of mercury 
before treatment. The variations in diastolic pressure, while con- 
siderable, were not as striking as the changes in the systolic pressure, 
the range being 2 to 40 mm. of mercury in all but 6 patients. The 
average variation in blood pressure in all patients before treat- 
ment was 31.5 mm. of mercury, systolic, and 11.5 mm. of mercury, 
diastolic. 

The variations in the blood pressure after treatment with cucur- 
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bocitrin were somewhat smaller and averaged 18.5 mm. of mercury, 
systolic, and 6.4 mm. of mercury, diastolic. This difference between 
the spontaneous variations in blood pressure before and after treat- 
ment cannot be attributed to the specific effect of cucurbocitrin, 
but is probably an expression of the fact that the patients had 
become accustomed to the routine and personnel of the clinic. 

Lowering of the Average Systolic Blood Pressure. In 16 of the 
29 patients studied (55 per cent), a decrease in systolic pressure of at 
least 10 mm. of mercury was observed. Two of these showed a 
reduction of 15 mm. of mercury or more, while in 7 a lowering of 
28 mm. of mercury or more was observed. Table III gives the 
clinical data of these 7 patients. The greatest reduction in pressure 
was noted in Case 10 in whom a fall in blood pressure of 48 mm. of 
mercury, systolic and 10 mm. of mercury, diastolic, occurred. 
Case 4 showed a reduction of 47 mm. of mercury, systolic, and 19 mm. 
of mercury, diastolic. Of the remaining 45 per cent of patients, 
3 showed a slight rise in pressure (5 to 10 mm. of mercury), while 1 
(Case 24) showed a rise of 25 mm. of mercury, systolic, and 10 mm. 
of mercury, diastolic. 

Symptomatic Relief. No relation was observed between the 
degree of reduction in pressure and the symptomatic relief obtained. 
Twelve of the patients (41 per cent) experienced symptomatic 
relief. Two of these experienced complete relief, while 10 reported 
only slight relief. Of the 7 patients who showed an appreciable 
lowering of blood pressure (Table III), 2 showed complete symp- 
tomatic relief, and 1 only slight symptomatic relief. Patient 4, 
who showed a drop in pressure of 47 mm. systolic, and 19 mm. 
diastolic, experienced complete relief of symptoms, while patient 
10 whose blood pressure was lowered 48 mm. systolic, and 10 mm. 
diastolic, had only slight relief. The remaining 59 per cent of 
patients showed no symptomatic relief. 

Duration of Effect After Omission of Treatment. In patients 
4 and 8 the favorable effect, consisting of reduction in blood pressure 
and improvement in symptoms, was maintained for five weeks and 
one month respectively. In all other subjects the effect of treat- 
ment lasted only one to two weeks. 

Discussion. Criteria for Evaluating Therapeutic Measures in 
Arterial Hypertension. One of the characteristic features of essen- 
tial or vascular hypertension is its spontaneous variability or 
lability. According to Tixier‘ the blood pressure of normal persons 
varies not only from day to day but from hour to hour. Diehl 
observed that in some normal subjects the difference between 
morning and evening systolic blood pressure is consistently great 
enough for the one to be considered normal and the other hyper- 
tension, and that in other cases the variation from day to day in 
the same normal person is sufficiently great for the pressure to be 
considered normal on one day and as hypertension on a subsequent 
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day. This tendency of the blood pressure to fluctuate is even 
greater in patients with hypertension than in normal persons. 
Mosenthal and Short® have observed a spontaneous lowering of 
systolic pressure from 10 to 40 mm. of mercury in more than 75 per 
cent of dispensary patients with hypertension. In the present study 
the tendency of the blood pressure to fluctuate was even more 
striking (Table II). This aspect of hypertension, therefore, must 
be kept constantly in mind when evaluating the therapeutic useful- 
ness of a given measure. 


TaBLe II.—F.LuctTuaTION IN BLoop PRESSURE IN 29 PATIENTS WITH ARTERIAL 
HYPERTENSION. 


Before treatment. After treatment. 


Maximum. Minimum. Maximum. Minimum. 


Case. Systolic. Diastolic. Systolic. Diastolic. Systolic. Diastolic. Systolic. Diastolic. 
235 150 210 130 208 130 190 130 
250 130 170 110 210 110 190 100 
220 100 180 216 190 

194 160 164 134 

175 160 174 150 

258 205 240 210 

220 200 200 190 

212 180 150 144 

220 185 230 : 220 

180 170 140 124 

210 165 180 145 

205 160 170 160 

210 190 210 188 

208 158 170 140 

200 175 188 180 

220 176 210 185 

200 200 180 170 

170 160 165 150 

190 165 158 145 

200 170 190 160 

200 180 175 148 

190 140 170 140 

185 155 170 155 

215 140 175 210 190 

220 120 195 205 190 

160 94 140 144 134 

220 105 184 200 178 

200 130 160 165 155 

175 110 160 174 160 


WHE 


We have adopted the following criteria for judging the effect of 
cucurbocitrin: (1) A sufficiently long control period preceding the 
period of treatment to show the extent of the spontaneous variabil- 
ity in blood pressure; (2) a persistent lowering of the blood pressure 
by at least 25 mm. of mercury, systolic, and 10 mm. of mercury, 
diastolic; and (3) definite symptomatic relief. It is realized that 
these criteria may be criticized since variations in the blood pressure 
of this amount and more can occur spontaneously and since symp- 
tomatic relief, if obtained, can be due to other factors, difficult to 
rule out, such as the enthusiasm aroused in both physician and 
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patient by the use of a new drug. It was felt, however, that if the 
lowering of the blood pressure and the relief in symptoms persisted 
for an appreciable length of time, they could fairly be attributed 
to the medication. 

In the extensive report of Althausen and Kerr! on cucurbocitrin 
therapy in hypertension, a reduction of systolic blood pressure of 
10 mm. of mercury or more was noted in 29 of 40 cases (73 per cent). 
A reduction of 15 mm. of mercury or more occurred in 24 of the 
40 cases, while in only 13 patients did the decrease amount to 
20 mm.ormore. The reduction of diastolic pressure was usually in 
proportion to that of the systolic, and the average for all cases was 
15 mm. of mercury. Thirty-two of 39 patients (82 per cent) exper- 
ienced symptomatic relief. Three (9 per cent) had complete relief, 
18 (56 per cent) were markedly improved, and 11 (34 per cent) 
were partially relieved. 

Of the 29 patients studied by us, 16 (55 per cent) showed a decrease 
in systolic blood pressure of 10 mm. of mercury or more. Two of 
these showed a reduction of 15 mm. of mercury or more, while 7 
showed a reduction of 28 mim. of mercury or more (Table III). It 
is significant that 6 of these patients belonged in the group of mild 
hypertension, a group in which the blood pressure tends to be par- 
ticularly labile. Symptomatic relief was experieneed by 12 (41 per 
cent) of the 29 patients. In only 2 of these patients was sympto- 
matic relief complete and convincing, while in the remaining 10, 
symptomatic relief was slight and insignificant. The favorable 
effect on the blood pressure and on the symptoms was generally 
transitory, lasting only one or two weeks except in 2 patients in 
whom the effect disappeared within five weeks. In no instance 
were the results of treatment with cucurbocitrin sufficiently striking 
to carry complete conviction. 

If in evaluating our data, the criteria of Althausen and Kerr' 
are applied, a favorable effect of cucurbocitrin in reducing the 
systolic blood pressure by 10 mm. of mercury or more occurred in 
55 per cent of our patients as compared to the 73 per cent in their 
series, and symptomatic relief was observed in 41 per cent of our 
cases as compared to 82 per cent in their series. If, on the other 
hand, our criteria are applied to the data of Althausen and Kerr' 
only a slight discrepancy between their results and ours is apparent. 
Thus they observed a reduction in blood pressure of 20 mm. of 
mercury or more in 32.5 per cent of cases, while we observed similar 
reduction in 24 per cent of patients; they noted complete relief 
of symptoms in 9 per cent of cases, while we observed 7 per cent of 
cases showing complete relief. The actual results of Althausen and 
Kerr,! therefore, are similar to those obtained by us if our criteria 
are accepted. 

It is felt that our results are according to expectation on the basis 
of probability. If this study were continued for a sufficiently long 
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period, it is probable that in some patients the blood pressure would 
continue to be lowered, while in others it would tend to rise. Thus, 
3 of our patients showed a slight rise in pressure (5 to 10 mm. of 
mercury), while 1 (Case 24) showed a rise of 25 mm. of mercury, 
systolic, and 10 mm. of mercury, diastolic. Students of the natural 
history of blood pressure have repeatedly stressed the spontaneous 
variations which occur without any detectable cause. Janeway’ 
was among the first to call attention to the periodic variations which 
are characteristic of arterial hypertension, but doubted whether 
they are ever higher than 30 mm. of mercury. In 1926, Sigler® 
reported periodic variations in blood-pressure readings ranging from 
subnormal to extremely elevated levels, and stressed the impor- 
tance of this fact in evaluating so-called high blood-pressure “cures.” 
In a later communication® he presented data to show that in some 
individuals with normal blood pressure the systolic and diastolic 
levels fluctuate apparently spontaneously, and that in hypertensive 
individuals showing periodic remissions such fluctuations are the 
rule and are very prominent. More recently, Ayman! also has 
emphasized the occurrence of normal blood-pressure readings in 
essential hypertension. 

The problem, therefore, is rather one of the evaluation of the 
data obtained. We do not consider that Althausen and Kerr’ used 
a satisfactory control period before instituting cucurbocitrin therapy ; 
nor do they give an adequate idea of the range of fluctuation of the 
blood pressure in their patients. Their conclusions are open to 
criticism on the grounds that their criteria for establishing the 
efficacy of cucurbocitrin are inadequate. 

Conclusions. 1. A study of the effect of cucurbocitrin (water- 
melon-seed extract) on 29 patients with arterial hypertension is 
reported. 

2. Only 7 of the 29 patients (24 per cent) showed a reduction in 
systolic blood pressure of 25 mm. of mercury or more. Six of these 
patients belonged in the group of mild hypertension. 

3. Only 2 patients experienced complete symptomatic relief. 
In 10 patients the relief of symptoms was so slight as to be negligible. 

4. The favorable effect after termination of treatment was main- 
tained for a month or more in only 2 patients. In all the others the 
effect of treatment lasted one to two weeks. 

5. The characteristic spontaneous variability of the blood pres- 
sure in patients with arterial hypertension is discussed, and its 
importance in the evaluation of therapeutic results is emphasized. 

‘6. Our experience with cucurbocitrin has not convinced us that 
it is of value in the treatment of arterial hypertension. 
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ESSENTIAL HYPERTENSION. 
I. SOME CRITICAL REMARKS. 


By Marcus Backer, M.D., 


CLINICAL ASSISTANT IN MEDICINE, YALE UNIVERSITY SCHOOL OF MEDICINE, 
BRIDGEPORT, CONN. 


(From the Department of Internal Medicine, Yale University School of Medicine 
and the New Haven Hospital and Dispensary, New Haven, Conn.) 


In the pre-antitoxin days a vast number of drugs, chiefly local 
antiseptics, were hailed, consecutively, as successful remedies for 
diphtheria. In a similar manner during the last two decades an 
ever growing multitude of drugs have enjoyed at least temporarily 
the claim of being efficient remedies for essential hypertension. 
This statement is not made with the intention of discrediting 
empirical methods of therapy; for it is well known that they have 
often provided us with effective methods of treatment. It does 
appear justified, however, to state that the enthusiastic rush for the 
best treatment of essential hypertension has occupied a too large 
part of the bulky literature on this subject, that the keynote in 
the prevention and therapy of hypertensive disease has not yet been 
struck, and that very little light has been thrown on the etiology 
of the condition. 

Under the pressure of the increasing morbidity and mortality 
of hypertensive disease, all corners of the universe have been 
searched for a dependable treatment of this potentially malignant 
condition. From the nitrites to chlorophyll leads a long path 
studded densely with bromids, iodids, chloral hydrate, calcium, 
papaverin, liver preparations, sulphocyanate, watermelon seeds, 
and many other things. Bacillus coli! has been killed and adminis- 
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tered in the form of intramuscular injections, the cervical sympa- 
thetic nerve has been extirpated, and more recently, hypotensive 
substances? have been looked for in the internal secretions, such as 
those of the pancreas. From time to time, after a good many 
measures have been tried in vain, the bed is resorted to, and the 
patient is given a long and often, but not always, beneficent rest. 
The high percentage of improvement reported by Ayman’ after 
deliberate use of irrelevant medication is an appropriate warning 
for the benefit of all who may have been too uncritically on the 
lookout for the promised land of antihypertensive therapy. 

As a whole, the situation may be summed up as follows: of all 
the efforts to cope with hypertensive disease, medicinally or other- 
wise, some are utterly useless, others are, at times, valuable pallia- 
tive measures. Dietetic restrictions, chiefly those of the protein‘ 
and salt® intake, have been credited and discredited in the most 
contradictory manner. Physical and mental rest and hygiene are 
very helpful. In some cases, any and all of the procedures tried 
fail to have any desirable effect at any time. In others apparent 
relief is obtained from one treatment or another but often, suddenly 
and without any obvious reason, the patient ceases to derive any 
further benefit from the very same or any other treatment. In 
such instances the blood pressure may rise to a threateningly high 
level while we are looking on quite helplessly. 

Concerning the etiology, too, a variety of most contradictory 
opinions have been expressed. As yet, the question remains 
unsolved, and one may well agree with Fishberg® in stating that 
“there are few fields in medicine in which ignorance is more pro- 
found.’ It is precisely because of this ignorance of the pathogenesis 
of essential hypertension that its numerous treatments are based 
upon 4 great variety of pharmacodynamic principles. For instance, 
the nitrites are used for their dilating effect through direct action 
upon the autonomous nerve supply of the bloodvessels. Sulpho- 
cyanate,’ on the other hand, is claimed to act as a “lyotrope sub- 
stance;” it changes, supposedly, the physiochemical state of the 
bloodvessel wall so as to bring about its relaxation. That the 
arterioles can no longer relax spontaneously is explained hypo- 
thetically by Westphal, as follows: There is a hypercholesteri- 
nemia resulting in cholesterin impregnation of the smooth muscu- 
lature of the arterioles. Being a hydrophobe substance, cholesterin 
“condenses the superficial layer of the smooth muscle fiber” and 
diminishes its permeability. Therefore, it keeps out water and ions 
upon whose entrance in the muscle fiber depends the mechanism 
of relaxation. Thus, it becomes necessary, under these hypothetical 
circumstances, to counteract this colloidal change in the muscle 
fibers. This is accomplished through the antagonistic effect of the 
lyotrope KSCN which is “loosening” (Auflockerung), and which 
increases permeability. 
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Despite doubtiess clinical evidence tending to support the use of 
KSCN in the treatment of essential hypertension, at least in a good 
many cases, one cannot refrain from questioning the theoretical 
rationale of Westphal’s thesis. There is no sufficient proof that 
cholesterin possesses any “special importance” in the causation of 
essential hypertension. On the contrary, while Westphal was able 
to produce marked hypertension in rabbits through alimentary 
hypercholesterinemia, another investigator’ has in no instance 
been able to confirm these results. Furthermore, still other authors, ° 
who have studied this question in man, have found no parallelism 
between the degree of arterial hypertension and the amount of 
blood cholesterol. 

It is not essential to continue to analyze all the theories of the 
etiology of essential hypertension. Their range is too wide, their 
scope often too speculative. Suffice it to say that we are still groping 
in darkness. 

From an historical perspective, it may be of interest to state, 
in passing, that the treatment of hypertension with potassium sul- 
phocyanate was introduced by Pauli,!° of Vienna, as far back as 
1903. As Westphal himself mentions, his attention was drawn to 
this fact by Volhard during the discussion of Westphal’s communica- 
tion on the subject. 

No matter how widely the conceptions concerning the real reason 
for the inability of the arterioles to relax may vary, there is no 
difference of opinion that increased resistance of the peripheral 
bloodvessels is the essential factor in the etiology of the hyperten- 
sion. Nearly two hundred years ago, scions" of old continental 
clinics were pondering over “spastic constrictions” of the peripheral 
bloodvessels and “vehement agitation of the blood leading to idio- 
pathic hemorrhages without any preceding diseases;’ and they 
prescribed sedatives and nitro-bodies “in order to allay the spasm, 
and to bring the disorderly circulation of the blood back again to 
order.”’ In the course of time this “vehement agitation” was termed 
high blood pressure, and the “spastic constriction” was traced to the 
smooth muscle tissue of the bloodvessels controlled by the auton- 
omous tonic innervation by pressor and depressor nerve fibers. 
A dominating vasomotor center and, with more or less certainty, a 
center of vasodilatation were found in the medulla oblongata. 
Subordinated centers were also described in the spinal cord, in the 
sympathetic ganglia, and in the adventitial arterial coat itself. 
Especial significance has been claimed for a blood-pressure lowering 
reflex through depressor fibers of the aorta, and Hering has empha- 
sized the réle of these nerve fibers by calling them “blood pressure 
restrainers.” Hering” has also discovered another site of a blood- 
pressure lowering reflex in the carotid sinuses. According to the 
results of his work, an increase of the endoarterial pressure either in 
the aorta or in the carotid sinuses stimulates the local depressor 
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nerve endings, and reflexly lowers the blood pressure. He asserts 
that this reflex function of the carotid sinuses is of tonic, that is, 
continuous, nature, and he finds the source of arterial hypertension 
in the abolition of this inhibitory function through atheromatous 
and sclerotic changes affecting the depressor nerve endings either 
in the aorta or in the carotid sinuses. Because of its share in the 
local degenerative changes, the end-apparatus of the depressor 
nerve no longer responds to the endoarterial pressure; the reflex 
vasodilating mechanism does not take place; and, in the absence 
of any antagonism, the pressor innervation in its full swing increases 
the peripheral arterial resistance, and elevates the blood pressure. 
Histologic studies, however, so far as is known to the present writer, 
are still far from substantiating Hering’s contention. 

That the state of the peripheral vascular resistance may be altered 
through the vasomotor center coincidentally with and depending 
upon other changes within the organism, is well known. Such an 
example is furnished by the Traube-Hering blood-pressure variations, 
which consist of rhythmic increase of the blood pressure during 
expiration due to the stimulating effect upon the vasomotor center 
of the CO, content of the blood. A central control" of the general 
arterial tension has also been claimed through a reciprocal action 
between the intracranial arterial tension, on the one hand, and that 
in the rest of the arterial system, on the other, an opinion which has 
been contradicted by other investigators.'4 

With all due regard for their merit as valuable physiologic data, 
all these researches are of very little assistance to the clinical student 
of essential hypertension. They do, however, point out one thing, 
namely, the fallacy of trying to discover the only one or more mechan- 
isms of control of the vascular resistance, whether they be of reflex 
nature or otherwise. Quite on the contrary, the established findings 
of many pressor or depressor centers and ganglia, cerebral, spinal, 
and adventitial, the localization of reflex mechanisms in several 
parts of the arterial system, and the variety of stimuli (endoarterial 
pressure, CO.) which may elicit a change in the peripheral vascular 
resistance, all but strongly urge the following conclusions: (1) 
The autonomous innervation of the arterial system responds to a 
multiplicity of stimuli. (2) The anatomic structures, that is, the 
nervous tracts which effect a change of the peripheral arterial 
resistance, are manifold. (3) The combination of these circum- 
stances allows for a wide variety of physiologic and pathologic 
possibilities of changes in the peripheral arterial resistance, and 
these pathologic possibilities depend, as a whole, upon a primary 
cardinal condition inherent in and inseparable from the structural 
and functional character of the individual autonomous nervous 
system. 

Such conclusions need not, indeed, be regarded as novel. They 
should rather be considered integral components of our conception 
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of autonomous innervation as an automatic guardian of vital func- 
tions. It is only too well known of the autonomous functions that 
they may be compared with the caput Meduse, insofar as upon 
elimination of one of the autonomous stations, the next distal 
station takes over, to the best of its ability, the duties of its fore- 
runner. In connection with the arterial system this was demon- 
strated quite clearly almost a quarter of a century ago, when O. B. 
Meyer’ was able to produce changes in the state of contraction of 
a completely excised strip of live artery. Another familiar instance 
of similar kind is seen occasionally in the heart itself, namely, when 
any part of the ventricle, under certain conditions, may replace 
the physiologic pacemaker, and thus become the generator of the 
dominant cardiac rhythm. 

A specific makeup of the autonomous nervous system as the 
dominant factor in patients suffering from essential hypertension 
is also to be considered for the following reasons: 

It is a common belief that hypertensive patients are stigmatized 
by their busyness, “nervous tension,” exaggerated application of 
energy in their daily life, and restlessness. The author has made 
the clinical observation that this is true in a good many cases, but 
also that there are many people of middle age who for two decades 
or more have worked the longest hours, have had the most strenuous 
occupations, full of worry and excitement, who in their familial 
environment as well as in business, have displayed persistently the 
same hustling and bustling, unnatural scrupulousness and pedantry 
mixed with irascibility and emotional explosiveness, and who yet 
have at all times either a normal or a subnormal blood pressure. 
Such cases, indeed, force the thought upon the observer that while 
there may be a lot of truth in the harmful effect of overwork, hurry, 
and excitement, upon hypertensive patients, there are many persons 
whose blood pressure is never appreciably altered by these very 
same factors. Similarly, the well-known occurrence of numerous 
instances of hypertensive disease in the same families leads one to 
believe that it matters little through what kind of stimuli, through 
which part of the arterial tree or through which segment of the 
sympathetic nervous system the vascular resistance has become 
abnormally high, but that it primarily depends upon the fundamen- 
tal fabric of the particular autonomous nervous system as such 
whether or not it will respond to any stimuli whatsoever, with an 
abnormal pressor effect upon the peripheral bloodvessels. 

Thus, having been impressed with the inadequacy of the promul- 
gated ideas concerning the increased vascular resistance in essential 
hypertension, and having recognized the probable futility of the 
search for its cause in one chemical substance or another, one dietary 
constituent or another, a lesion in one part or another of the arterial 
system, the author has focussed his attention upon the constitu- 
tional aspects of essential hypertension, ‘The reasoning, on this 
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basis, was as follows: The vascular resistance is the result of a 
certain neuromuscular tonus of the arterial walls. This tonus 
equals the difference between two antagonistic energy potentials, 
namely, those of the sympathetic or pressor, and the parasympa- 
thetic or depressor innervation, respectively. Either one of these 
two energy potentials varies normally, within certain limits, under 
the influence of many interdependent regulatory mechanisms and 
of a variety of stimuli, some of which alter the balance in favor of 
the sympathetic, some others in favor of the parasympathetic 
innervation. Under average circumstances, however, these varia- 
tions of the energy potentials are not excessive, they are temporary, 
and usually purposeful; the balance between such energy potentials 
is identical with normal blood pressure. Under abnormal conditions 
one of the two potentials is preponderant; its responses to stimuli 
are excessive and purposeless. Depending upon the preponderance 
of either one or the other energy potential, the balance shifts from 
a state of equilibrium either in favor of an increase or of a decrease 
of the blood pressure. Thus, in cases of essential hypertension, the 
energy potential invested in the pressor component is dispropor- 
tionately greater than normal. The favoritism accorded one or the 
other innervation is a specific constitutional characteristic. Indi- 
viduals with an autonomous nervous system whose two antagonistic 
constituents are well, that is, normally balanced, have, eo ipso, a 
normal blood pressure. Other individuals will have a more or less 
low level of blood pressure whether or not they subject themselves 
to conditions stimulating pressor innervation. Still others may 
aggravate their arterial hypertension through exposure to such con- 
ditions but they will have more or less hyertension under any 
circumstances because their balance is altered, a priori, in favor 
of the pressor innervation. In this respect, the writer believes, as 
does Julius Tandler and his school, that one’s constitution is his 
somatic fate predetermined by the combined heritage of all the 
qualities and potentialities of the given two gametes. 

Summary. In the light of such considerations, essential hyper- 
tension is reduced to the rank of a mere symptom, and is to be 
viewed solely as a manifestation of a certain abnormal type of con- 
stitution. Whether this abnormality concerns the constitution of 
the vegetative nervous system alone, or whether it may possibly 
be correlated interdependently with other constitutional abnormali- 
ties (endocrine glands and other hormone producing tissues), is not 
known. Nor can it be told what genetic elements determine, in the 
earliest embryologic inceptions of the individual, the production 
of a vegetative nervous system with pressor or depressor preponder- 
ance. However, with the idea of a constitutionally increased neuro- 
muscular tonus of the arterial system as the starting point in the 
study of essential hypertension, other more immediate questions 
must be taken into account: Are there, in addition to high blood 
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pressure, any other manifestations of the same constitutional abnor- 
mality present in cases of essential hypertension, and conversely, 
have individuals of a diagonally opposite constitutional type a rela- 
tively low blood pressure? Is the vegetative neuromuscular tonus 
alone increased in hypertensive patients, and decreased in those 
with low blood pressure, or does this change of tonus also extend 
over the voluntary musculature? What sane conclusions as to 
prevention and therapy are consistent with the constitutional 
concept of essential hypertension? 

Finally, let it be clearly understood that the foregoing exposition 
presents only a working hypothesis to be tested by investigation. 
Within the range of considerable limitation an attempt is being 
made to find an answer to the questions propounded. The results 
of these studies will be presented in a subsequent paper. 
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THROMBOSIS OF THE ANTERIOR SPINAL ARTERY. 
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THE diagnosis of thrombosis of the anterior spinal artery is made 
too infrequently in proportion to the relative frequency of the occur- 
rence of the condition. Acute paralyses of spinal cord origin without 
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vertebral fracture are usually considered to be cases of hematomyelia 
(hemorrhage into the spinal cord) or acute transverse myelitis. 
This may be explained by the fact that the two latter conditions 
are more generally recognized as clinicopathologic entities than is 
occlusion of the anterior spinal artery. Even the term or concept 
of spinal thrombosis is rarely considered as compared to that of 
cerebral thrombosis. For this reason it seems not without advan- 
tage to report 2 cases of this symptom complex and at the same time 
review the subject in a more or less categorical manner. 

Synonym. Acute thrombotic softening of the spinal cord. 

Etiology. Normal bloodvessels do not become thrombosed 
unless directly traumatized. The only case which I could find 
reported in the literature of thrombosis of the anterior spinal 
artery, in which direct trauma was apparently the sole etiologic 
factor, is that reported by Grinker and Guy.' A boy, aged fifteen 
years, in previous good health, yawned vigorously, stretched the 
arms upward, inward and then backward. Suddenly a sharp pain 
was felt in the lower part of his neck accompanied by an audible 
crack. Autopsy revealed the thrombotic process in the anterior 
spinal artery opposite the fifth cervical vertebra without fracture or 
dislocation of the vertebra, nor compression of the spinal cord. In 
the majority of the reported cases trauma also has played an impor- 
tant réle but not without a background, so to speak, of diseased 
bloodvessels, presumably syphilitic. In a series of 7 cases reported 
by M. S. Margulis? all had syphilis. A case of Spiller’s* gave evi- 
dence of specific disease. Preobrashenski‘ believes that this symp- 
tom complex is practically pathognomonic of syphilis of the spinal 
cord. Two cases of mine, one a man, aged fifty-four years, and the 
other a girl, aged twenty-four years, gave no indication of being 
luetic, either in the anamnesis or physically and serologically. This 
does not, however, make it impossible for lues to be present. As a 
part of general arteriosclerosis, the anterior spinal artery may be 
diseased and be predisposed to thrombosis after trauma or over- 
exertion; the nature of the arteriosclerosis need not be specific, but 
according to Spielmeyer the cord vessels are rarely affected in 
ordinary arteriosclerosis. Alcoholism is mentioned by Margulis? 
only insofar as it predisposes to neurosyphilis. 

The character of the trauma and overexertion varies, for example, 
bending and lifting heavy weights (four 100-pound blocks of ice— 
Spiller*) ; excessive walking (long marches during the World War in 
a case of Margulis*); “spinal sprain” as in the case of Grinker and 
Guy referred to above. In other cases there has been no history of 
trauma or overexertion and the paralysis came on during sleep 
(Spiller,> Margulis?). 

Symptomatology. The clinical manifestations of thrombosis of 
the anterior arterial system of the spinal cord are quite variegated, 
depending on the extent and the level of the occlusion. For an 
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interpretative understanding of the symptom complex it is neces- 
sary to review the vascular anatomy of the parts concerned. 

There are two anterior spinal arteries which arise from the two 
vertebrals, right and left, within the cranium, a little caudal to the 
point where these latter vessels unite to form the basilar artery. 
Branches from the two anterior spinal arteries enter the raphé of 
the medulla oblongata and supply chiefly the mesial lemnisci and 
pyramids, or in other words, the central and anterior parts of the 
medulla oblongata. Duret believes that the fibers of the hypo- 
glossus nerve are also supplied by these branches, but according to 
Spiller, it seems probable that they are nourished by branches from 
the vertebral artery. 

The anterior spinal arteries descend sometimes several centimeters 
before uniting, in other instances they unite shortly after their 
origin. They descend into the vertebral canal, anastomosing in the 
midventral line to constitute a single trunk, the anterior median 
spinal artery. This artery runs down the ventromedian sulcus of 
the spinal cord, usually terminating at the level of the fifth cervical 
segment. Below this point, the anterior spinal artery which de- 
scends in the ventromedian sulcus is formed by the confluence of the 
lateral spinal arteries. The latter take their origin from several 
sources; in the neck successively from the vertebral and ascending 
cervicals; in the thorax from the intercostal arteries; in the lumbar 
region from the lumbar arteries; in the pelvis from the sacral arteries. 
A pair of lateral spinal. arteries passes through each pair of inter- 
vertebral foramina. Each artery divides into two branches, one of 
which follows the anterior root fibers to the ventral surface of the 
cord and at the midventral line anastomoses with its fellow across 
the midline. At this point of union there is a dichotomous division 
into an ascending and descending branch. The ascending branch 
anastomoses with the descending branch of the segment next above 
and so with the lower branch. By the anastomosis of the ascending 
and descending branches, a.ventral spinal artery is formed which 
extends from the level of the fifth cervical segment to the conus 
terminalis. From this longitudinal vessel spring horizontal branches 
of which some extend into the anterior median fissure of the cord— 
the suleocommissural arteries—and the others peripherally into the 
vasocorona. ‘The sulcocommissural arteries send off horizontal 
branches into the white substance of the anterior columns as well 
as supplying nourishment for the gray matter. The simultaneous 
development and the topical relationship of the foci of softening 
in the white and gray substance resulting from thrombosis of the 
anterior spinal arterial system, point to the probability that the 
central gray matter and the anterior columns draw blood from a 
single source, that is, from the arteries of the anterior arterial tract, 
especially as the vasocorona supplies the anterior columns very 
inadequately. 
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In brief, then, we see that the anterior spinal artery nourishes 
in its first portion, the anterior and median section of the medulla 
oblongata; in its second portion; the upper cervical segments; and 
in the remainder of its course, the lower cervical, thoracic and lumbo- 
sacral portions of the cord. The arterial tract may be occluded at 
any section of its course producing symptoms and signs varying 
with the level affected. } 

The medullary syndrome first described by Spiller® consists of 
bilateral spastic motor symptoms affecting the upper and lower 
limbs, the latter usually more affected than the former. There is an 
increase of all deep tendon reflexes with pathologic reflexes—clonus, 
Babinski, Mendel-Bechterew, Oppenheim and Gordon in the lower 
limbs and Hoffman reflex in the upper. This part of the picture 
results from involvement of the anterior pyramids. The mesial 
lemniscus, situated behind the pyramid, is responsible for the 
sensory phase of the symptom complex in the form of loss of 
sense of position, of passive motion and of vibration in the lower 
extremities and less frequently in the upper limbs, depending upon 
the extent of the involvement. Usually associated with the medul- 
lary picture are symptoms of involvement of the cervical cord, 
namely, atrophy and flaccid paralysis of segmental muscle groups,. 
either about the shoulders, the arms or forearms and hands, on one 
or both sides, and more or less extensive. This results from impover- 
ishment of blood supply to the anterior horns. From involvement 
of the crossing pain and temperature fibers in the gray matter 
results loss or impairment of these sensibilities in segmental derma- 
tomeres. Disturbance in the anterolateral columns produces pain 
and temperature changes in the trunk and limbs below the level 
of the lesion, but not usually complete. 

The more frequent sites for occlusion of the anterior spinal artery 
are in the lower cervical and thoracicolumbar regions as a result of 
which the outstanding symptoms are spastic paraplegia with vary- 
ing degrees of dissociation of sensation in one or both legs, and at 
the level of the lesion atrophic paralysis of segmental muscle 
groups and segmental dissociation of sensation. 

In obliteration of smaller branches the symptoms of paraplegia 
are less marked, and do not involve all parts of the extremities. 
A monoplegia may be the only ‘motor manifestation. Atonic 
paralysis in the lower limbs depends upon localization of the soften- 
ing in the lumbar part of the cord. Then the deep reflexes are lost 
and with or without Babinski reflex. ; 

The sensory disturbances are usually of the dissociate type, that 
is, loss of pain and temperature and preservation of touch and deep 
sensibilities, unless the occlusion is in the first portion of the vessel 
near its point of origin, when by virtue of involvement of the mesial 
lemnisci there results loss of deep sensibility. The disturbance is 
segmental by interruption of the sensory root fibers on their way 
von. 181, No. 5.—may, 1931 23 
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through the gray matter; or widespread by involvement of the spine 
thalamic tract in the anterolateral columns, often of the type of 
Brown-Sequard. The latter occurs when the softened focus lies 
in one-half of the cord. With multiple foci in both halves of the cord, 
the paresis and dissociated sensory disturbances may occur on the 
same side. 

Spontaneous pain frequently occurs at the onset, sometimes of a 
lancinating character, or a girdle type of pain. These occur usually 
‘near the upper level of the lesion. Sphincter disturbances are the 
rule in the early stages—retention or incontinence or the overflow 
of retention; both sphincters may be incontinent, but urinary incon- 
tinence with fecal retention is more common. Priapism has been 
reported as a troublesome symptom in a few cases. In some cases 
there develops very rapidly —in the course of two weeks to a month 
decubitus, frequently of a gangrenous type leading to sepsis and 
death of the patient. 

Prodromal symptoms are described such as pains, of the charac- 
ter mentioned above, parethesias, transitory paresis and spasms 
of the upper or lower limbs. 

Pathologie Anatomy. The microscopic picture of the changes 
consists of extensive softening of the cord in the region of the 
occluded portion of the vessel. It may be central in some portions 
of the cord and in others it is total. 

The lesions in Spiller’s* case, which was the first with necropsy 
and the first reported with involvement of the cervical portion, 
were as follows: Entire occlusion of the anterior spinal artery and 
its branches, with much thickening of the vessel walls, at the level 
of the eighth cervical and first thoracic segments. The anterior 
horns were softened above this region as high as the fourth cervical 
segment. Th. lesions implicated the anterior horns, the whole 
anterior part of the cord in advance of the crossed pyramidal tracts, 
and extreme anterior part of the posterior columns. (In the case 
of Grinker and Guy' the most medial part of the posterior columns 
was also softened, to which they attribute the disturbance of touch 
sensation below the first lumbar segment.) The pyramidal tracts 
were partially degenerated. Spiller states that the round-cell in- 
filtration of the pia, moderate in the spinal pia and more pro- 
nounced in the cerebral pia, together with the proliferation of the 
intima of the anterior spinal artery and its branches in the lower 
cervical swelling, indicates syphilis as the underlying cause. 

In Margulis’ 3 cases the microscopic examination showed that 
the foci of softening were of different shapes and distribution and at 
different stages of disintegration according to the duration of the 
process. In one case the foci began at the level of the tenth thoracic 
segment and extended over the entire area from the tenth thoraci: 
to the first sacral segment. The widest area was found in the second 
and third lumbar segments, where the area of both commissure: 
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was destroyed. In another case the softened foci were found between 
the fifth thoracic and first sacral. The softenings were usually 
distributed without interruption along the cord; occasionally, how- 
ever, one or more segments would be spared. The foci involved 
both the white and gray substance. In the gray substance the foci 
extended chiefly through the anterior horns and the region of the 
central canal. A few foci were found also in Clarke's columns and 
the lateral and posterior horns. In the white matter the foci involved 
partially or completely the anterior columns and directly connected 
with softenings in the gray substance. In some cases they were 
wedge shaped with the base toward the periphery without the apices 
reaching the gray matter. 

The foci presented a varied histopathologic picture according to 
the age and developmental character of the foci. In the foreground 
of this picture one finds obstruction of the vessels by inflammatory 
and thrombotic products with subsequent ischemic focal necrosis 
of the nerve tissue and a diffuse vascular inflammatory reaction 
in the cord and in the soft meninges. 

Diagnosis and Differential Diagnosis. The clinical character 
and course of the process in reported cases is marked by a sudden 
apoplectiform onset, rapid development of the maximum symptoms, 
stationary aspect of the main symptoms, and partial regression of 
these during the further course of the disease. The apoplectiforia 
onset is the most important factor in demonstrating clinically 
thrombosis of the anterior spinal artery. The symptoms may reach 
their height in a half hour or take several days to do so, the shorter 
period is the more frequent. A complete flaccid paralysis of all four 
limbs and trunk with loss of all deep reflexes and sphincter tone 
occurs When the occlusion is of the uppermost sections of the artery. 
The acutely developing disease becomes immediately, or after a 
few days, stationary. After the paralytic stage, a spastic stage 
levelops with hyperreflexia, reflexes of automatism and the auto- 
imatic bladder. Lower occlusions produce paraplegia or mono- 
legia. Loss of deep sensation in feet and hands signifies a high 
involvement. Dissociated sensory disturbances, segmental and 
srown-Sequard type, indicates lower occlusions. 

Of paramount importance in diagnosing thrombosis of the ante- 
rior spinal artery with the foregoing facts is the absence of direct and 

olent trauma to the spinal column. In such a case with violence a 

ignosis of hematomyelia is to be made. The nature of the trauma 

thrombosis is not violence or direct, but is strain: as in lifting, 
overexertion. Hematomyelia (hemorrhage into the gray sub- 
ince of the cord) produces central lesions as does thrombosis, 

t not with foci in the white matter, unless there is associated 

itusion of the cord. Hematomyelia cannot produce the syndrome 

the medulla oblongata (pyramids and lemnisci) as found in high 
omboses of the anterior spinal artery. 
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Compression of the cord by fracture-dislocation of vertebrie is 
readily differentiated by local evidence of vertebral injury , Roentgen 
ray findings and spinal fluid block as demonstrated by fluid mano- 
metric observations (Queckenstedt). Here again direct violence is 
presented in the history. 

Paraplegias from other pressure causes (carious processes in the 
spine, extramedullary tumors) develop gradually. Irritative root 
symptoms often precede them by more or less long periods. 

Acute infectious myelitis develops more slowly and often is of an 
ascending character symptomatologically. Constitutional indica- 
tions of infection (fever) and spinal fluid changes of inflammatory 
nature, if present, are to he considered of diagnostic importance in 
this condition. 

Forms of spinal cord syphilis, as for instance, meningomyelitis 
with predominating localization in the anterior columns and exten- 
sion to the pyramidal lateral columns, may give the picture of a 
Brown-Sequard paralysis with a unilateral lesion; or if bilateral, 
a paraplegia with dissociated sensory disturbance. The slow devel- 
opment, progression of the process, meningeal symptoms (pain, 
paresthesia and specific meningeal findings in the fluid) indicate 
meningomyelitis. 


Case Reports. CasE I.—The patient, aged fifty-four years, a laborer 
complained of stiffness in gait, weakness of the upper extremities and 
numbness in both hands and in the perineum. These symptoms began in 
November, 1921, when he suddenly felt his hands become numb; several 
hours later he experienced numbness in the lumbar region and left leg 
On the next day the numbness increased and was present in both arms and 
legs. On the third day others noticed that he was walking and bending 
peculiarly, and he felt increasing weakness and stiffness in both lower 
extremities. He continued to work for two days, but with great difficulty 
because of stiffness in arms and legs. On the fifth day, while walking he 
fell to his knees, and with difficulty arose and managed to walk home 
Improvement began about a week later. Three weeks after the onset he 
complained of numbness of both hands and forearms, of a feeling of warmth 
over the chest and abdomen, a sticking sensation around the genitals and 
perineum and infrequency and hesitancy of urination. Examination 
showed a spastic gait with marked swaying in the Romberg position. 
The lower limbs were very hypertonic. The knee jerks were markedly 
exaggerated with bilateral patellar clonus. The ankle jerks were greatly 
increased; no clonus was present. ‘There was a Babinski sign on the right 
The abdominal reflexes were absent. The upper extremities were not 
notably hypertonic but the movements were slow and stiff with fair power 
The left biceps reflex was prompt and the right diminished; the triceps 
reflexes were greatly exaggerated. The right deltoid, suprascapular and 
infrascapular muscles were atrophied; the right triceps was not perceptibly) 
atrophic, but fibrillary twitchings were evident in this muscle and in the 
right biceps and deltoid. There was also atrophy of the left shoulder girdle 
with fibrillary twitchings in the infrascapular and triceps muscles. Th« 
sense of position was impaired in the toes of both feet, but not in the hands 
vibration was not perceived in the feet, momentarily over the tibiw an 
almost normally in the knees and hands. Tactile, pain and temperatur: 
sensations were undisturbed, although he made more mistakes in discerning 
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temperature in the right forearm than in the other forms of sensation. 
The blood Wassermann reaction was negative. The blood pressure was 
160 systolic and 90 diastolic. 


Case II.—The patient was a woman, aged twenty-four years, who, on 
May 29, 1918, became tetraplegic in an hour and a half. For several 
weeks before the onset she complained of dull pain in the upper dorsal 
region. When walking upstairs there was a stiff and drawing sensation in 
this area. Three days before the paralysis her neck felt heavy and stiff. 
On the morning of the day of onset she felt nothing unusual, and in the 
afternoon she went out for a walk. When she had walked about two 
blocks a sudden sharp pain was felt in the cervicothoracic spine, radiating 
into the substernal region, accompanied by a numb sensation in both legs. 
She hurried home unaided, the numbness spreading to trunk and arms, 
especially the left. She was able to enter the house, but had to be carried 
upstairs. Sharp sticking pains were felt throughout the entire body from 
the neck down; the fourth and fifth fingers of the left hand became spas- 
modieally flexed; the lower extremities became stiff, and in about an hour 
and a half she was completely paralyzed in all four extremities. The whole 
body felt numb; there was retention of urine for twenty-four hours. For 
eight weeks she had to be catheterized and there was obstipation. After 
three months power began to return in the right arm and then in the left, 
and in about eight months she was able to get about with the aid of two 
canes. In 1922 she had marked spastic paraplegia, with adductor spasm, 
exaggerated patellar reflexes, double ankle clonus and Babinski. The 
abdominal reflexes were absent. Motor power in the right upper extrem- 
ity was fair; poor in the left. The small muscles of the left hand and 
those of the flexor surface of the left forearm were atrophied; the fourth 
and fifth fingers of this hand were contractured. The left supinator reflex 
was absent, but was active on the right. The biceps reflexes were prompt, 
more so on the right; the triceps reflexes were both exaggerated. _No 
atrophy was seen above the elbows. The sense of position, vibration and 
stereognostic perception were normal in all extremities. Tactile sense was 

ormal on the right and hyperesthetic on the left up to the eighth dorsal 

segment. Pain sense was notably diminished in the right leg and trunk 
ip to the fourth dorsal segment and was normal in the upper extremities. 
lemperature’ sense was disturbed in both lower extremities, more marked 
n the right; cold caused a somewhat painful sensation in the left leg and 
vas normal in each upper extremity. The pupils were normal. Serologic 
xaminations and roentgenograms of the vertebrw were negative. 

The first case had bilateral pyramidal tract involvement with 

xaggeration of the arm reflexes indicating a high cervical cord 
sion; but because of the disturbance of deep sensibility the lesion 
placed in the lower portion of the medulla oblongata where the 
esial lemnisci and the pyramids are adjacent to one another and 
re nourished by the same arterial system. The occlusion of the 
terior spinal artery extended down into the cervical region because 
atrophy of the shoulder girdle and segmental dissociation of 
nsation in the right forearm. In the second case the symptom 
mmplex indicated occlusion of the vessel in the cervical region 
olving the anterior horns on the left in the lower segments and 
anterolateral columns on both sides. 
Prognosis and Treatment. It appears that the weight of opinion 
n the direction of syphilis as the cause. Therefore, one may say 
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that the prognosis in acute softening of the cord on the basis of a 
thrombosis is less favorable than in analogous diseases of the brain 
and other types of spinal syphilis. It depends largely on the locali- 
zation and distribution of the lesions, the age of the patient and 
his general condition. With complete paralysis of the lower extremi- 
ties and apoplectiform development of the disease picture, the 
prognosis is poor, as in these cases there is an obstruction of the 
larger branches of the anterior spinal arterial tract with subsequent 
softening of extensive areas of the cord. This is noted with par- 
ticular frequency in the lumbar cord, which is supplied by the arteria 
magna spinalis. A better prognosis is offered in cases where the 
lesions are in the thoracic region because the lesions are usually 
more central; where the focus is more nearly limited to the central 
part of the cord, the milder is the spastic stage and retrogression 
is more complete. In the cervical enlargement the same reasoning 
holds good as to the degree and extent of involvement. Prophylaxis 
of neurosyphilis in general is stressed by the recommendation of 
early and adequate treatment. If clinical, serological and bio- 
chemical evidence of syphilis is present then one need but refer to 
the ordinary rules of specific therapeutic indications. The absence 
of such evidence does not necessarily rule out the possibility of the 
presence of lues. Specific treatment in thrombosis of the anterior 
spinal arteries should be begun early, as soon after onset as possible. 
It may be started even in the first hours after the onset since it has 
been shown that the vascular obliteration at first is not complete 
and the ischemia is due chiefly to spasm of the injured vessels. 
The spasm is evoked by stimuli derived from the arterial wall itself 
due to arteritis (Foix, Sezari and others). 

Summary. Acute spinal paralysis occurs without violence to the 
spinal column, and not due to hematomyelia, acute transverse 
myelitis, or vertebral disease. These are cases of acute thrombotic 
softening of the cord secondary to thrombosis of the anterior spinal 
artery. 

The first portions of the anterior spinal arteries lie within the 
cranium and nourish the ventromesial portion of the medulla 
oblongata, particularly the pyramids and median lemnisci. There- 
fore, a bilateral motor paralysis results associated with loss of deep 
sensibilities. 

Occlusion of the cervical anteromedian spinal artery, the second 
portion of the anterior spinal arterial tract, produces a symptom 
complex of amyotrophic lateral sclerosis with dissociation of sensa- 
tion of the spinal type, more or less irregular in its distribution. 

The extent of the thrombosis varies within wide limits thus occa- 
sioning great variation in the clinical picture—from a monoplegia 
to quadriplegia; from segmental dissociation of sensation to Brown- 
Sequard types or anesthesia below the level of the second rib. 
Spinal “strain” is usually the exciting factor in the causation o! 
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the thrombosis. Syphilis is considered to be the underlying patho- 
logic factor and specific therapy is recommended early even in 
cases with questionable luetic findings. 
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LARYNGEAL AND INTESTINAL TUBERCULOSIS. 
A CORRELATIVE STUDY. 


By Evi H. Rupr, M.D., 


ADJUNCT ATTENDING PHYSICIAN TO THE TUBERCULOSIS DIVISION OF THE MONTEFIORE 
HOSPITAL, NEW YORK, 


From the Tuberculosis Division of the Montefiore Hospital, Dr. Maurice Fishberg, 
Chief of Division.) 


LARYNGEAL and intestinal tuberculosis occur so frequently in 
patients with advanced pulmonary disease that the presence of 
both in the,same individual should require little comment. It is 
natural to assume when one complication is met with in 1 of every 2 
uch patients and the other in 2 of every 3, that coincidence plays 
determining réle in their coéxistence in many instances. But, 
s will be shown later, there are reasons to believe that the factor 
' coincidence is of relatively minor importance. There are many 
stances when both the larynx and intestines escape infection. 
nn the other hand, tuberculosis of the larynx, no matter how slight 
extent, is associated with intestinal tuberculosis at autopsy in 
) per cent of patients examined. It leads one to suspect that 
ssibly too much emphasis has been placed on the réle of coinci- 
nce and that closer study may reveal clinical and pathologic rela- 
nships which have not been sufficiently emphasized between the 
0 most frequent complications of chronic pulmonary tuberculosis. 
Our material comprises 569 patients with pulmonary tuberculosis 
ng at the Montefiore Hospital in the last fifteen years whose 
zans were examined postmortem. Forty-three patients are not 
tuded in the tabulations because their larynges had not been 
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examined. The larynges of the remaining 526 patients were exam- 
ined laryngoscopically during life or subsequently at autopsy; in 
the majority by both methods. The clinical course and the labora- 
tory and autopsy findings of each of the 569 patients were correlated 
carefully and form the basis of the following observations: 

COMPARATIVE INCIDENCE OF LARYNGEAL AND INTESTINAL TUBER- 
CULOsIS. Approximately 1 of every 2 patients with pulmonary 
tuberculosis at autopsy shows tuberculosis of the larynx; 2 of every 
+ patients have ulcers in the intestines. The incidence of laryngeal! 
tuberculosis in the two sexes was found to be the same, contrary 
to the general belief that it occurs in males two or three times as 
frequently as in female patients. 


TaBLE I.--ComparaTIVE INCIDENCE OF LARYNGEAL AND INTESTINAL TUBERCULOSIS 


= 

M. 23 10 13 16 69 
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51 to 60 . 63 30 te) 
F 6 0 0 
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61 to SO 39 18 {NS 
I 10 3 30) 6 60 
M 369 161 $4 229 62 

Tota! 526 230 44 344 65 
F 157 69 14 115 73 


As shown in Table I, there is considerable variation in the inci- 
dence of laryngoenteric tuberculosis in the two sexes at different 
ages. The greatest incidence for both complications is betweer 
the ages of twenty-one to thirty years, being especially frequent 
among males. Under the age of twenty-one vears, although the 
incidence is only slightly less than that of the older age group 
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female patients show a greater susceptibility. This applies also 
to patients in the thirty-one to forty year age group. Between the 
ages of forty-one to fifty laryngeal tuberculosis is more frequent 
in females. ‘The patients are too few in number in the other age 
groups to warrant reliable comparisons. 

COEXISTENCE OF LARYNGEAL AND INTESTINAL TUBERCULOSIS. 
‘lable I] reveals several points of interest. Laryngeal and intestinal 
tuberculosis coéxist in 39 per cent of patients dying of chronic 
pulmonary tuberculosis. In 30 per cent neither complication is 
found. As the frequency with which laryngeal and_ intestinal 
tuberculosis are present diminishes with age, the frequency with 
which both complications are absent shows a corresponding increase 
so that in about 70 per cent of patients, irrespective of age, the larvnx 
and intestines are either both tuberculous or are both free of disease. 
Intestinal tuberculosis without laryngeal involvement occurs ap- 
proximately in 25 per cent of patients examined postmortem. The 
incidence is fairly constant in each age group. The larynx is 
tuberculous without concomitant ulceration of the intestines in 
about 5 per cent of patients. Of the 26 patients of this group, 
tubercles were found in the mucosa of the intestines in 4, but no 
ulceration was present. It is rare for a female patient to have 
laryngeal tuberculosis at autopsy without having ulcers in the 
intestines. This occurred twice among 157 female patients; in 
| case tubercles were found in the mucosa but no ulcers. 

INCIDENCE OF INTESTINAL TUBERCULOSIS IN PATIENTS WITH 

LARYNGEAL ‘TUBERCULOsIS. Among the 230 patients whose 
larvnges were examined and found tuberculous, intestinal ulceration 
was found in approximately 90 per cent of cases. In younger 
ndividuals the incidence was about 95 per cent. Even among 
the aged the incidence was over 85 per cent. In only one age 
vroup (fifty-one to sixty years) the incidence was as low as 74 per 
ent. In a separate column the incidence of intestinal tuberculosis 
the entire material is appended for comparative purposes. 
The 296 patients whose larynges were examined and found free 
' disease had intestinal ulcers in 47 per cent. What is particularly 
triking is the fact that patients above the age of fifty years with 
ryngeal tuberculosis have ulcers in the intestines three times as 
ten as do those who do not have the laryngeal complication. 
ee Table IIT.) 
[INCIDENCE OF LARYNGEAL TUBERCULOSIS IN PatiENTs WitH 
rESTINAL TUBERCULOSIS. In patients with intestinal tubercu- 
s laryngeal tuberculosis occurs in 59 per cent. When the 
stines are not diseased laryngeal tuberculosis is found in 14 per 
t of patients. Laryngeal tuberculosis is, therefore, four times 
‘requent In patients with intestinal involvement as compared 
hose in whom the intestines are free of disease. 
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Taner Il INCIDENCE OF INTESTINAL TUBERCULOSIS IN PATIENTS WITH 
LARYNGEAL TUBERCULOSIS. 


E | 3 
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31 to 40 64 54 S4 67 74 $s 51 
41 to 50 16 42 91 69 59 30 51 
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Total vais 230 204 SY 65 296 140 17 


Association Wirn TUBERCULOSIS IN OTHER OrGaANS. In 50 
per cent of patients with advanced pulmonary tuberculosis, exam- 
ined postmortem the tuberculous process is limited either to the 
lungs, larynx or intestines, including lymph glands. Otherwise, 
there are no detectable changes in any other organ. If miliary 
tubercles, microscopic in size, are excluded the percentage of limited 
laryngopulmonary enteric tuberculosis is increased to about 75 per 
cent. The remaining 25 per cent is made up predominantly of 
genitourinary or osteoarticular complications. 

When the lungs alone are involved associated tuberculous lesions 
are present in other organs (including miliary tubercles but exclud- 
ing laryngoenteric tuberculosis) in 33 per cent of cases. When the 
lungs and larynx or the lungs and intestines are involved similar 
lesions are found in 50 per cent of cases. When both the larynx 
and the intestines complicate the pulmonary disease tuberculous 
changes are found in other organs in 60 per cent of cases. Evi- 
dently, the particular factors that favor implantation of the disease 
in the larynx and intestines favor, likewise, its spread to other 
rgans. 

PatnoLtogic ANatomy. The pathologic changes produced by 
the tubercle bacillus in the larynx and the intestines have been 

dequately described by pathologists and laryngologists. In the 
llowing discussion attention will be directed to the character and 
«tent of the specific changes in the larynx and the intestines when 
th organs are involved in contrast to the picture when the larynx 

id the intestines are involved singly. In Table IV are shown the 

mparative pathologic changes when both organs are tuberculous. 

nce a moderately extensive lesion is an indefinite term, depending 
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on the personal equation of the examiner, the extent of the disease 
is designated as (@) minimal or (b) moderately extensive and extensive. 


TaBLE IV. LARYNGEAL AND INTESTINAL TUBERCULOSIS Data 
laryngeal and in =z £3 
testinal involve- == =< 3,6 & | 
Ss 6 = Ca — 
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Variations in the Incidence of old 

character of the and recent tuber 

Comparison of the anatomical changes esions in the culous ulcers in 
in the larynx and intestines irynx and intes the intestines 


tines 


It appears that when laryngeal and intestinal tuberculosis coéxist 
the anatomic extent of the disease, considering the organ involved, 
is approximately the same in about 72 per cent of cases. In about 
17 per cent the laryngeal lesion is of minimal extent, while the 
intestines show greater involvement. In about 12 per cent the 
reverse is true. Since the extent of the disease is not necessarily 
an indication of its activity, in the two additional columns, it is 
shown that it is unusual to have progressive disease in the intestines 
when the laryngeal lesion is latent or healing, and that it is rare to 
find progressive tuberculosis in the larynx that does not manifest 
itself similarly in the intestines. A tuberculous process in the 
larynx, therefore, not only connotes that at autopsy there will be 
found usually involvement of the intestines but that the ulcers in 
the intestines will show similar pathologic characteristics. 

When ulcers are present in the intestines without coincident 
involvement of the larynx, or in the larynx without involvement 
of the intestines, the pathologic picture differs in some respects. 
Minimal lesions are found more frequently in both groups. In 
older patients when the larynx is free of disease a few ulcers in the 
intestines may be present. Likewise, in patients with minimal 
lesions in the larynx the intestines are more likely to escape infection. 

Particular study was made of the presence of old, healing or 
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healed ulcers in the intestines in association with recent, progressive 
ulcers. Hlealed, or partially healed, ulcers alone are unusual at 
autopsy since the terminal spread of the disease frequently involves 
the intestines also. ‘The association of ulcers showing evidences of 
healing with recent, progressive ulcers was found in 24 per cent of 
the group of patients with involvement of both the larynx and 
intestines and in 15 per cent of the group with involvement of the 
intestines alone. With the possibility that this might signify that 
when the larynx becomes tuberculous the intestines are also in- 
volved, at an early period, 135 patients were studied whose laryngeal 
histories could be traced for definite periods of time. It revealed 
that in patients with histories of laryngeal tuberculosis of one 
vear or less duration the combination of old and recent ulcers in 
the intestines was present in about 15 per cent. Patients whose 
histories dated one to two years showed such lesions in about 30 per 
cent. There were an insufficient number of instances to carry this 
correlation further. However, there were an appreciable number 
of patients with histories of laryngeal tuberculosis of several years’ 
duration whose intestinal disease appeared to be of recent origin. 
CirNicaAL Course. Many observers have noted a parallelism in 
the course of pulmonary tuberculosis and in the complicating 
disease in the larynx. but it is not uncommon to observe patients 
with progressive pulmonary disease whose larynges show a latent 
or even healing tuberculous process. In rare instances, too, elderly 
patients with chronic fibroid phthisis develop acute tuberculous 
laryngitis and succumb to the secondary complication, the lungs 
retaining their initial character. In the majority of patients, 
however, the tuberculous disease in the lungs and larynx partakes 
of the same benign or malignant characteristics. This parallelism 
is more obvious clinically, since the patient’s viscera at autopsy 
frequently contain recent disseminations of the disease that confuse 
the status existing during life. In fact, this state of affairs is so 
frequent in the intestines that it is our impression that terminal 
ulcerations in the intestines probably account for the difference in 
he incidence between tuberculosis of the larynx and intestines 
observed at autopsy. It is quite possible that prior to the terminal 
issemination of the disease the larynx and intestines are involved 
| approximately the same frequency in the various stages of the 
disease. 
The difficulties encountered in the diagnosis of intestinal tuber- 
losis have prevented a similar correlation in the course of pul- 
mary and intestinal tuberculosis. In a recent publication! the 
thor has shown that pulmonary and intestinal tuberculosis could 
correlated very much in the same manner as pulmonary and 
yngeal tuberculosis. Gardner's studies,? which appeared at the 
ie time, gives additional support to this observation. In our 
idy the incidence of the intestinal complication was found to be 
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considerably less among patients with chronic fibroid phthisis in 
contrast to those having caseous forms of the disease. Likewise, 
minimal degrees of intestinal ulceration were found more than four 
times as frequently in the former group while extensive degrees of 
ulceration were observed more than three times as frequently in 
the latter group. The incidence of healing of intestinal ulcers and 
perforation could be correlated with the character of the tuberculous 
process in the intestines and lungs. In addition, the incidence and 
extent of the laryngeal complication in the two contrasting groups 
showed similar differences. Glatz’ found that the exudative and 
proliferative tendencies in the lungs and intestines could be cor- 
related also on microscopic study. Goldbergt and his coworkers 
were unable to confirm this entirely. 

Fishberg, in his book,® gives a comprehensive description of the 
clinical symptomatology of laryngeal and intestinal tuberculosis. 
The alterations in voice ranging from mild tiring to complete 
aphonia and the dysphagia of early and late laryngeal disease are 
discussed. There is, likewise, a lucid account of the unexplainable 
loss of weight, the persistent diarrhea and colic characterizing the 
symptom complex of intestinal tuberculosis. It is beyond the 
scope of this paper to enter into further discussion along these lines. 
In agreement with Schwatt and Steinbach,’ it should be emphasized 
that, although the absence of characteristic symptoms of intestinal 
tuberculosis does not exclude its presence, symptoms such as colic, 
persistent diarrhea and abdominal tenderness are exceptional when 
the intestines are not diseased, unless there is another cause to 
account for them. 

Diagnosis. In the diagnosis of intestinal tuberculosis a number 
of variable factors must be considered. They bear not only on the 
status of the intestinal canal but also on the condition of the patient. 
Attempts to diagnose the disease on direct evidence alone such as 
are obtainable from the symptom complex and the physical and 
laboratory findings are bound to result in failure in many cases. 
Nor can the diagnosis of intestinal tuberculosis be made on such 
indirect evidences as are obtainable from the age and sex of the 
patient, the character and course of the pulmonary disease and the 
presence of extrathoracic complications, especially of the larynx. 
It is only by judicious weighing of all data available that a diag- 
nosis of intestinal tuberculosis is possible in the majority of instances. 

Since October, 1929, when a preliminary study was presented to 
the tuberculosis staff conference, 99 patients were examined at 
autopsy. In 61 per cent the diagnosis of intestinal tuberculosis 
was made correctly. Considering that the accuracy in diagnosing 
the intestinal complication ranges, according to Brown and Samp- 
son,’ from 14 to 50 per cent, the results are quite gratifying. In 
very few of the patients in this group was the Roentgen ray method 
of diagnosis utilized. It is our impression that in patients with 
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advanced pulmonary tuberculosis a diagnosis of intestinal tubercu- 
losis that is confirmed at autopsy can be made in from 70 to 75 per 
cent. It is doubtful whether greater degrees of accuracy can be 
attained, since many ulcerative lesions seen at autopsy are terminal 
events in the course of pulmonary tuberculosis. 

Mistakes in the diagnosis of intestinal tuberculosis are almost 
invariably due to failure in recognizing the disease when it is present. 
Of the entire material 14 patients were diagnosed as having intes- 
tinal tuberculosis which was not confirmed at autopsy, an incidence 
of about 4 per cent. Of our recent series of 99 patients, 1 was 
incorrectly diagnosed as having the complication. At autopsy this 
patient was found to have renal and ureteral stones. 

The diagnosis of intestinal tuberculosis presents the greatest 
difficulties when the disease is of slight extent, especially in elderly 
patients with chronic fibroid tuberculosis. In these an asympto- 
matic course is the rule, although the disease in the intestines may 
be present in a latent or healing state for considerable periods. 
Since very few patients with laryngeal tuberculosis, even those 
advanced in years, fail to show ulcers in the intestines, any symptom 
referable to the abdomen should be looked upon with suspicion. 
When symptoms of colic and diarrhea are lacking, as is often the 
case when a painful laryngeal disease is present, careful palpation 
of the abdomen for areas of tenderness and localized rigidity or 
mass is particularly essential. It may give the only clue of an exist- 
ing intestinal complication. The presence of one or more of the 
following symptoms, colic, diarrhea or diarrhea alternating with 
constipation and abdominal tenderness or rigidity to palpation, 
unless there is obviously another cause, in a patient with advanced 
pulmonary tuberculosis complicated by laryngeal tuberculosis, may 
he considered indicative that the intestines are ulcerated. 

The difficulties of detecting intestinal tuberculosis in patients 
without laryngeal tuberculosis are appreciably greater than in 
those having the laryngeal complication. In a considerable number 
of patients the intestinal ulcers appear as a terminal event and are 
hardly of clinical significance. In the remainder a more careful 
tudy of the symptomatology and course of the disease is necessary 
before a diagnosis can be made. One is not justified in making a 
liagnosis on a preconceived notion as to what the intestines should 

low at autopsy. In no less than 9 of our recent series of patients 

the larynx was known to be tuberculous, yet the intestinal compli- 
ation found at autopsy in every instance was overlooked clinically. 

'lowever, reviewing the histories of these patients, we find that 
patient complained of colic and diarrhea, 2 patients presented 
mptoms which were interpreted as caused by peritonitis, | patient 
ive a history of colic and still another had bloody stools. 

In many instances, especially in those where the larynx is not 

seased, additional information can be obtained by the roent- 
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genologic study of the intestinal tract, as suggested first by Stierlin,' 
in 1911. Brown and Sampson’ describe in detail the Roentgen 
method of diagnosis of intestinal tuberculosis based on extensive 
studies. They found intestinal tuberculosis on roentgenologic 
examination very rare in patients with minimal pulmonary tuber- 
culosis. It has been also our experience that in patients with 
minimal disease it is as difficult to discover intestinal tuberculosis 
roentgenologically as it is clinically. It would be of considerable 
interest, however, to compare the roentgenologic findings of the 
intestinal tract in patients with and without concomitant tubercu- 
losis of the larynx, particularly in the early stages of the pulmonary 
disease. In the light of our studies, the results may be instructive. 
In patients with advanced pulmonary tuberculosis a diagnosis of 
intestinal tuberculosis can be made, in the majority of instances on 
clinical grounds alone. 

Treatment. In the present state of our knowledge tuberculosis 
of the larynx and intestines is not amenable to treatment by specific 
measures. When the tuberculous process in the lungs undergoes 
fibrosis, and the disease assumes a chronic course, the lesion in 
the larynx or the intestines, as a rule, reacts similarly. If, in spite 
of hygienic, dietetic or compressi\ e therapy, the pulmonary disease 
continues to progress the disease in the larynx or intestines, whether 
treated or not, follows the course of the pulmonary disease. Little 
can be gained by treating a complication of pulmonary tuberculosis 
when the disease in the lungs does not respond favorably. At best, 
such efforts are palliative. Most authors emphasize that to obtain 
the best results with the particular methods they advocate patients 
should be selected whose intestinal or laryngeal disease is not too 
extensive or very active, who are, preferably, afebrile and whose 
lung disease tends to healing. These prerequisites, however, have 
been utilized in advancing the claims for innumerable specific and 
nonspecific “cures” for pulmonary tuberculosis and its complica- 
tions. Such “cures” thrive on fibroid lungs and the psyche of the 
tuberculous patient. 

In cases where the disease is of benign character tuberculin, 
heliotherapy, cauterizing agents and operative measures have been 
utilized in the treatment of laryngeal tuberculosis. But in many 
instances when the laryngeal disease was of such a nature as to 
preclude direct measures, total or partial abstinence in the use 
of the voice has brought about marked improvement. Heliotherapy 
has, of late, received considerable attention in the treatment of 
intestinal tuberculosis. The method has been tried at the Monte- 
fiore Hospital without success. In the second edition of Brown 
and Sampson's book, /ntestinal Tuberculosis, it appears that in their 
experience heliotherapy has not proved to be so uniformly successful 
as it seemed when the quartz lamp was first introduced for this 
purpose. 
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Progrosis. It is well known that patients may possess a tuber- 
culous larynx for many years without great detriment to their 
health. This applies equally to many patients with intestinal 
tuberculosis. Recently a patient was admitted to the wards who 
gave a history of having had a tuberculous appendix removed 
fifteen years previously. In the interim he had lived in Arizona, 
since he was told that his lungs were also tuberculous. On various 
occasions he had abdominal complaints. He died two months after 
admission of a nontuberculous bronchopneumonia with abscess 
formation of the left lung. Postmortém examination revealed in the 
cecum and first part of the ascending colon an extensive area of ulcera- 
tion. The wall was markedly thickened and divided into pockets 
by trabeculation. (See illustration.) Besides the nontuberculous 
condition in the left lung there were present in the right lung a few 
communicating cavities with much fibrosis and anthracosis. 


Intestinal tuberculosis of fifteen years’ duration. Note extensive scarring and 
trabeculation in cecum and first part of ascending colon 


Although the presence of a laryngeal or an intestinal complication 
materially shortens the duration of life, the ultimate prognosis 
more often depends upon the disease in the lungs. At times the 
iryngeal complication produces such severe dysphagia or dyspnea 
that the patient dies of inanition or suffocation. Occasionally, too, 
erforation of an intestinal ulcer or some other condition associated 
ith the intestinal canal may cause death. But in over 80 per cent 
instances exitus is not directly attributable to the laryngeal or 
ie Intestinal complication, the patient succumbing to his pulmonary 
ease in the form of bronchopneumonia, hemorrhage, miliary dis- 
inination, pneumothorax (tuberculous or induced) and its sequele 
to cardiac failure. 
Summary. |. Study ef 520 patients dying of pulmonary tuber- 
losis whose organs were examined postmortem reveals that 90 
cent of patients whose disease is complicated by laryngeal 
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tuberculosis show at autopsy ulcers in the intestines. Under the 
age of thirty years the percentage is 95. It is very likely, therefore, 
that the frequent association of laryngeal and intestinal tuberculosis 
is not a matter of coincidence, but rather that when conditions of 
the body are favorable, organs of greater susceptibility are more 
apt to develop the disease. 

2. The anatomic extent and character of the tuberculous process 
in the larynx and intestines parallel each other to a considerable 
degree. At autopsy the larynx usually reveals the minimum of 
whatever pathologic changes are present in the intestines. When 
tuberculosis of the larynx and intestines coéxist there is reason to 
believe that in many instances the intestines become involved 
relatively early in the course of the laryngeal disease, although the 
condition in the intestines may remain clinically unrecognized. 

3. The clinical course of tuberculosis in the lungs, larynx and 
intestines is intimately related. This is indirectly supported by 
the fact that in over 50 per cent of patients with lethal pulmonary 
tuberculosis the disease is entirely confined to one or more of these 
three organs. ‘The presence of disease in one organ should, there- 
fore, focus one’s attention to the possibility of it being present in 
another. This should be borne in mind particularly in the diagnosis 
of intestinal tuberculosis, which is the one most difficult to detect 
clinically. In the presence of advanced pulmonary tuberculosis 
complicated by tuberculosis of the larynx symptoms referable to 
the abdomen, unless another cause is found, nearly always signify 
that the intestines are ulcerated. 

4. The prognosis and treatment of laryngopulmonary-enteric 
tuberculosis depends primarily on the course of the disease in the 
lungs and its response to treatment. It is well known that patients 
with laryngeal tuberculosis frequently show improvement in their 
condition when the disease in the lungs responds favorably to rest 
and hygienic treatment. Quite striking at times are the results 
following artificial pneumothorax. The literature, however, is 
meager in case reports indicating that surgical or other treatment 
of the larynx affects in any way the process in the lungs. More 
often such attempts seem to be injurious. In my opinion, this 
applies equally to the intestinal complication. 
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' THE EFFECT OF CAFFEIN ON THE CEREBROSPINAL FLUID 

PRESSURE. 

f 

" By Perer G. Denker, M.D., 

RESIDENT, NEUROLOGIC SERVICE, BELLEVUE HOSPITAL, NEW YORK, 

‘ From the Bellevue Hospital Neurologic Service (Cornell), Foster Kennedy, M.D., 

Director.) 

n THERE seems to be a marked difference of opinion in the litera- 

) ture as to the effect of caffein on the bloodvessels of the brain, brain 

1 volume, and cerebrospinal fluid pressure. Roy and Sherrington,! 

eC in ISS7, were the first to record increases in the volume of the cere- 
brum after moderate doses of caffein. Though they did not directly 

| observe the brain vessels in their experiment, they attributed this 

y increase in volume to a general vascular dilatation, and later work 

y by Wiechowski?? showed that this was actually the case. That 

e caffein dilates the vessels of the brain has also been shown by 

~ Sollman and Pilcher,’ and Amsler and Pick.* Hirschfelder® observed 

n the dilatation of the pial and retinal vessels during life after the 

s injection of caffein. Meyer and Gottlieb® are also of the opinion 

t that “‘caffein dilates the vessels of the kidney and brain.” However, 

s Ralphael and Stanton,’ using the plethysmograph, found no change 

D in human brain volume after the intravenous injection of 5 grains of 

y caffein, and Marriot’ noted a decrease in the spinal fluid pressure 
of hydrocephalic children with the use of diuretin (theobromin 

c salicylate), a member of the caffein series. He believed this effect 

e was due to the diuretic action of the diuretin, which produced an 

S increased blood viscosity and consequent reduction in the pressure 

r of the spinal fluid, in its efforts to dilute the blood back to its normal 

t consistency. Stevenson, Christenson and Wortis,® using a drum 

8 tambour over the decompression openings of 2 patients with brain 

8 tumors, similarly noted a fall in pressure after caffein, although 

t it is not clear whether intracranial pressure or brain volume, was 

e recorded with the tambour. 

s Because of this lack of agreement on the effect of caffein on the 
cerebrospinal fluid pressure, the following experiments were per- 
formed. 

Technique. ‘The subjects for these tests were patients on the 

; neurologic wards of Bellevue Hospital. With the patient lying 

., norizontally on a flat bed, the ordinary lumbar puncture needle 
Was inserted in the fourth lumbar interspace, a manometer attached, 

;, ind the spinal fluid pressure noted. Since the pressure usually 
drops in the first few minutes after the puncture, it was allowed to 

r all until it had reached a stationary level; this was usually accom- 
lished in about five minutes. As soon as the pressure level in the 
manometer was constant, 5 grains of caffein sodium benzoate, in a 
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sterile solution of 20 minims of water, were injected into one of the 
forearm veins, and the manometric pressure noted every minute. 
The patient remained immobile throughout the entire procedure, 
care being taken to avoid slight changes in the position of the head 
or body. Unless the pressure had returned to normal sooner, read- 
ings were taken for one hour after the injection; the respirations 
and blood pressure were also noted throughout most of the experi- 
ments. ‘The initial pressures, diagnoses, and results of the caffein 
injections, are all recorded in the table on page 676. 

Results. In 49 of the 50 patients studied, a definite decrease in 
the cerebrospinal fluid pressure was noted after intravenous caffein 
injection; no reason could be found for its failure to act in Case 
XLII. The average fall in pressure for all the 50 cases was 36 per 
cent; the maximum drop noted was 6S per cent, the minimum 8 
per cent (excepting the case in which there was no fall in pressure 
noted). In a series of 10 control cases, where a sterile solution of 
20 minims of water was injected intravenously, no fall in cerebro- 
spinal fluid pressure occurred. It will also be noted that for the 7 
cases in the series starting with an increase pressure (over 200 mm. 
of water) there was an average drop in pressure of 52.5 per cent; 
for the remaining 44 cases, whose pressure was normal, the average 
drop was even slightly higher, 36.7 per cent. The pressure, in most 
cases was noted to fall quite rapidly after the injection of caffein, 
usually beginning to fall within two minutes, and attaining a maxi- 
mum drop at the end of 4.6 minutes. From this time on, there was 
a slow return to normal in about thirty-seven minutes. In 16 per 
cent of the cases, however, the decrease in pressure persisted for 
over one hour. All these results are graphically shown in the 
following chart on page 678. It will be noted that there is no 
appreciable difference in the amount of fall in pressure or its dura- 
tion, between the normal or increased pressure cases. 

Discussion. It is interesting to speculate on the mechanism of this 
reduction in spinal fluid pressure by catfein. Of the various pharma- 
‘ologic actions of caffein the following three stand fourth as possibly 
related to the problems of intracranial pressure: (1) its action on 
the circulation; (2) its action on respiration; (3) its diuretic action. 
ach will be discussed in turn: 

|. Irs Errecr oN THE CiRCULATION. Sollman’ states that an 

travenous injection of caffein produces a ‘“‘fairly severe fall in 

lood pressure with prompt recovery. ‘The acute fall of pressure 
presumably due to depression of the myocardium by the concen- 
rated drug. It does not occur with other methods of administra- 
on.” This, in all probability, is a very important factor in the 
omentary fall of the spinal fluid pressure, for, as Weed'® has shown, 
sudden rise in the arterial pressure causes a sharp increase of 
responding degree in the pressure of the cerebrospinal fluid, and 
versa for a sudden fall in blood pressure.”’ But, that it is not the 
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only factor of importance would be indicated by the slow rate of 
return of the pressure to normal, as opposed to the blood pressure 
which is very rapidly back to its normal level. The gradual ascent 
would thus seem to indicate a much longer duration of the caffein 
action than one would expect if its effect were entirely due to a 
momentary myocardial collapse with a quick recovery. Further- 
more, in this series of cases, the blood pressure was not found to 
change materially throughout the experiment, despite the fact that 
the cerebrospinal fluid pressure was decidedly below normal for a 
considerable length of time. 
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Composite graph of the effect of caffein on cerebrospinal fluid pressure 
(50 cases). 


That there is an additional factor, besides the circulatory action 
of caffein, would be indicated by the works of Roy and Sherrington, 
Wielchowski,? Sollman and Pilcher,’ Amsler and Pick* and Meyer 
and Gottlieb.* All these observers agree that caffein causes vaso- 
dilatation of the cerebral vessels, which, according to Wielchowski,” 
is ‘‘not merely a passive dilatation due to constriction of the splanch- 
nic area, but a direct decrease in the tonus of the intracranial 
vessels.”” In the presence of a fixed, inelastic skull, this must result 
in a forcing out of the spinal fluid with a consequent increase in its 
pressure. The results of these experiments, however, show that 
the exact reverse is what actually happens. There is then more to 
this mechanism than merely the circulatory action of caffein. 

2. THe Diuretic AcTION OF CaFFEIN. That caffein is a potent 
diuretic in man has been accepted by almost all pharmacologists 
and therapeutists (Sollman, Cushny, Meyer and Gottlieb, and 
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others), but it must be borne in mind that this effect has not been 
demonstrated in cats or dogs. The mechanism of this diuresis is 
interesting, the increase concerning mainly the water content of 
the urine (Sollman). Schroeder" found that the water content of 
rabbits’ blood decreased by 10 per cent after caffein diuresis. Simi- 
larly, von Sobieranski” noted that there was a marked difference 
in diuresis between dry-fed and wet-fed rabbits. It would seem to 
be well proven, then, that in the absence of sufficient water in the} 
tissues, caffein diuresis does not occur. The importance of these 
facts in relation to the intracranial pressure is this: that if the fluid 
content of the blood is decreased by a copious diuresis, fluid will 
be drawn from the various body tissues, including the brain, to 
dilute the blood to its normal consistency. Weed and Mckibben™ 
have shown the importance of this dehydrating mechanism in the 
reduction of cerebrospinal fluid pressure by injection of hypertonic 
solutions. In this connection, it might also be apropos to remark 
that theocin, another drug of the caffein series, was tried in a few 
cases, and similarly found to produce a pronounced drop in spinal 
fluid pressure. It would seem, therefore that the cycle in caffein 
diuresis would be somewhat as follows: diuresis, resulting in 
decreased water content of the blood, followed in turn by withdrawal 
of the body fluids into the blood stream to restore it to its normal 
viscosity. ‘This “dehydration,” so to speak, causes a shrinkage in 
brain bulk with consequent decrease in spinal fluid pressure. 

3. Tue Respiratory ACTION OF CAFFEIN. Caffein is a powerful 
respiratory stimulant. This has been repeatedly shown by Binz,'* 
who noted an increase in the rate of respiration; by Cushny,'* who 
confirmed the above observation and also noticed that the average 
depth of respiration is greater; and by Sollman and Pilcher,’ who 
similarly noted an increase in rate and depth of respiration. Means, 
Aub, and Du Bois'* noted a rise in the total gas exchange after 
caffein, and Smith,'’ by testing the alveolar air for its carbon dioxid 
content, noted that the effect of caffein on the respiratory center is 
long-lasting; for two hours or longer, but that for the first ten 
minutes it is most markedly effective. This respiratory action of 
caffein is of importance in its relation to intracranial pressure, for as 
Dixon and Halliburton'* have shown, an excess of carbon dioxid 
in the blood causes an increase in the rate of secretion of the cerebro- 
spinal fluid, and vice versa. That this mechanism is not trivial may 
he deduced from the statements of the authors: ‘Of all the conditions 
which influence the cerebrospinal fluid secretion, we attach the 
most importance to deficiency of oxygen or excess of carbon dioxid 
in the blood.’’ So that, caffein, by its respiratory stimulation, 

auses a blowing off of carbon dioxid, with its resultant mild alka- 
osis and decreased rate of secretion of cerebrospinal fluid. 

It would seem, therefore, that caffein lowers cerebrospinal fluid 
ressure because of the combined pharmacologic actions of caffein 
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discussed in the above paragraphs, rather than because of any 
specific action of caffein on intracranial pressure. 

Therapeutic Applications. ‘Though unaware of the fact that catfein 
lowers the cerebrospinal fluid pressure, Meyer and Gottlieb® men- 
tion the beneficial action of this drug in certain cases of headache. 
Sollman,’ also, comments “fairly large doses of caffein are rather 
effective in headache, such as migraine, neuralgias, and so forth,” 
although no reason is given therefore. It may very well be that 
the beneficial action of caffein in these cases was due to a decrease 
in the intracranial pressure. On the neurological service at Bellevue 
Hospital, caffein is used as a routine to decrease intracranial pres- 
sure in cases of brain tumor, fracture of the skull, cerebral hemor- 
rhage, and similar conditions of increased intracranial pressure. 
Catfein, in these cases, is very efficacious in the relief of headache. 
It has also been noted, that in many cases of essential hypertension, 
especially in those cases associated with an increase in spinal fluid 
pressure, caffein may be more effective than amyl nitrite, or the 
other vasodilators, in the relief of the severe paroxysms of headache 
which these patients so frequently suffer. Its value in these hyper- 
tensive headaches, especially when not associated with nephritis, 
therefore, merits more extensive clinical trial. 

Conclusions. |. Caffein lowers the cerebrospinal fluid pressure. 
This action is just as marked in cases of increased intracranial 
pressure as in cases of normal pressure. 

2. The average drop in pressure is about 36 per cent, and occurs 
within five minutes after intravenous injection. There is then a 
gradual return to normal in about thirty-seven minutes. 

3. The mode of action of the catfein is discussed. 

4. The therapeutic use of caffein in increased intracranial pressure, 
such as in brain tumor, skull fracture, cerebral hemorrhage and 
concussion, as well as in hypertensive headache, is stressed. 

Note.—I am indebted to Dr. Foster Kennedy, at whose suggestion this study was 


undertaken, and to Dr. Olive Cushing Smith, for assistance in recording many of the 
above readings. 
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CHANGES IN THE SKIN IN THYROTOXICOSIS. 


WITH A BRIEF STUDY OF THE ABSORPTION TIME OF INTRADERMALLY 
INJECTED SALT SOLUTION IN PATIENTS WITH THYROTOXICOSIS. 


By Joun B. Youmans, M.D., 


ASSOCIATE PROFESSOR OF MEDICINE, NASHVILLI rENN 


From the Department of Medicine, School of Medicine, Vanderbilt University. 
Tue changes in the skin in thyrotoxicosis have received relatively 
ittle attention in comparison to the many studies which have been 
made of the other body changes. Brief descriptions of the disease 
often make no reference to them and more complete descriptions 
mention only some of the more obvious changes. On the other 
and, in the description of myxedema, the other major thyroid 
lisorder, considerable space is devoted to alterations in the char- 
ter of the skin. Yet the skin, as an organ, plays as important 
role in the altered physiology of thyrotoxicosis as in that of 
yxedema, and the changes in it are equally as significant in respect 
etiology and pathogenesis. Furthermore, they are of some prac- 
al diagnostic importance in thyrotoxicosis as well as in myxedema. 
ilure to emphasize the changes in the skin in thyrotoxicosis is 
doubtedly due, in some measure, to the difficulties of studying 
em quantitatively, but these difficulties should not be permitted 
obscure their importance. In this paper some of these changes 
ll be described and their relation to the pathogenesis of the disease 
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will be discussed. The views expressed are based on observations, 
not necessarily original, made during a rather large clinical experi- 
ence with this disease. In addition, the results of some studies of 
the absorption time of intradermally injected salt solution in 
patients with thyrotoxicosis will be reported briefly. 

An analysis of the changes in the skin in thyrotoxicosis imme- 
diately suggests that the characteristics which distinguish it are 
of two sorts, depending on their origin. In the first group are those 
qualities which belong to the constitution of the individual who is 
peculiarly liable to develop thyrotoxicosis. These qualities have 
been described well by Warthin,' who has given the name ‘Graves’ 
constitution” to that group of constitutional characteristics which 
are so frequently seen in patients with thyrotoxicosis. While 
actual proof of a relation between a constitutional type and the 
development of this disease may be lacking, and while it is probable 
that not all forms of thyrotoxicosis are associated with a specific 
type of constitution, the evidence in favor of such a relationship 
in a large majority of the cases, particularly of the exophthalmic 
type, is very strong. 

To the second group belong those qualities which are the result 
of the disease itself. They may be roughly subdivided into those 
which are due simply to an increased metabolism, and those which 
are caused by other alterations in the normal physiology. To a 
certain extent the skin changes due to all these various causes are 
the same, and, in fact, some of the qualities inherent in the consti- 
tution of the individual may be considered prototypes of changes 
caused by the disease, the latter changes being merely an accentua- 
tion and exaggeration of latent, or subclinical qualities and char- 
acteristics. That this should be the case is not surprising, since 
several other clinical manifestations of the disease are essentially 
a similar exaggeration of latent, or minimal conditions. For 
example, the tachycardia and nervousness, so characteristic of the 
disease, are, in part at least, merely an accentuation of a previous 
tendency to a rapid pulse and an unstable nervous system. 

Essentially the changes in the skin consist in an alteration in 
the texture, an increase in the moisture and temperature, changes 
in the amount and quality of the hair and abnormalities of pig- 
mentation. Of these, the changes in the texture of the skin and in 
the hair may be referred to the constitution as well as to the disease 
itself, while the increased moisture, and changes in the pigment 
are in the main caused by the latter. As stated above, both factors 
may, to some extent, influence all the changes. 

TextTuRE. While difficult to describe, and even more difficult 
to determine quantitatively, the texture of the skin in thyrotoxicosis 
is strikingly characteristic. It is a smooth, silky, thin, close tex- 
tured and usually elastic skin, with a soft velvety feel. Often a 
distinct sheen is noted like that seen in the skin of the negro. The 
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increased elasticity or the lack of inelasticity is particularly striking 
in view of the loss of weight, often marked, which accompanies 
the disease. In these patients there is an absence of wrinkling 
and a lack of flabbiness and atony which is characteristic. At the 
same time, due to the closeness with which the skin adheres to the 
underlying tissues and to a notable persistence of a considerable 
amount of subcutaneous tissue, the skin fails to show the usual 
evidence of loss of weight, thus differing greatly from the condition 
accompanying loss of weight due to such diseases as cancer. This 
type of close textured, smooth, firm, silky skin is present before the 
onset of the disease and is in part a constitutional characteristic, 
though these qualities are exaggerated by other causes as the dis- 
ease develops. They may be recognized before other signs of the 
disease become apparent. 

This type of skin, whether it occurs in an individual with a 
“Graves’ constitution’? without thyrotoxicosis, or in association 
with the latter disease, is dependent on a certain minimal activity 
of the thyroid gland. Following thyroidectomy, the disappearance 
of these characteristics is in direct ratio to the amount of residual 
thyroid function. In those in whom an amount of thyroid function 
equal to that present before the onset of the disease is preserved, 
the skin retains those characteristics which distinguish the skin of 
an individual with the ‘Graves’ constitution.”” In those in whom 
there is a persistence of the abnormal thyroid activity the skin 
reflects this state, while in those in whom the operation has resulted 
in too great a loss of thyroid tissue the skin is distinctly changed in 
the opposite direction and comes to resemble that seen in myxedema. 

The characteristic texture of the skin, which is in part constitu- 
tional, is also partly due to an increased bloodflow through it, a 
result of the increase in the metabolic rate. With this increased 
hloodflow there is probably an improved nutrition and an increase 
n local metabolism causing a thinner, finer, smoother skin and a 
uore rapid and complete shedding of the superficial layers. In 
‘urn this thinness aids the body to eliminate heat, favoring the 
transfer of heat from the blood, circulating in increased amounts 
irough the skin, to the sourrounding atmosphere. 

This improvement in local nutrition has an important clinical 

enificance. It serves to account for the rarity in thyrotoxicosis of 

cubital ulcers, which are uncommon in spite of a number of cir- 
mstances favoring their occurrence, such as long periods of con- 
iement to bed, marked loss of weight and an increased moisture 
the skin. It also explains in part the failure of the skin to exhibit 
idence of the marked loss of weight. As will be shown later, this 
iding is not due to the presence of an occult edema. The sur- 
isingly good preservation of the subcutaneous tissue is also 
. obably due to the same increased blood flow and improved local 
; trition, 
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PIGMENTATION. Changes in the pigment of the skin have, 
perhaps, been stressed more than the other features. Usually the 
change consists in a diffuse increase in the pigmentation, with a 
tendency to accentuation in such areas as the face, neck and fore- 
arms. It is apt to be greater on the exposed areas but is not neces- 
sarily confined to these regions. It resembles a light tan in most 
cases but is occasionally much more marked. In some cases an 
unequal distribution gives a distinct blotchy appearance. Occa- 
sionally areas of depigmentation (vitiligo) occur, as was pointed 
out by Parhon and Derevici in a recent article.’ 

Increased pigmentation, in contrast to the altered texture, is 
probably not a constitutional characteristic, although a predisposi- 
tion to it may be. It depends on the action of the disease itself. 
It is of interest mainly in connection with other diseases in which 
increased pigmentation occurs, notably Addison's disease. The 
similarity of the pigment changes in thyrotoxicosis and Addison's 
disease is striking, the difference being mostly one of degree rather 
than of kind. In thyrotoxicosis, however, pigmentation of the 
mucous membranes does not occur and there is not ordinarily any 
particular increase in the intensity of the pigmentation about such 
areas as the nipples, axille and genitals. Occasional cases with 
marked pigmentation, resembling in every way that seen in Addi- 
son's disease, are encountered. Such a case was recently described 
by Etienne and Richard. While no attempt will be made here to 
discuss the significance of this similarity in pigmentation with 
respect to the possible relation between the thyroid and the adrenals 
in thyrotoxicosis, it is of interest in view of a considerable amount 
of other evidence which indicates a connection between these two 
glands in this disease.‘ 

CHANGES IN THE Hair. The decrease in the amount of hair in 
thyrotoxicosis is a curious finding. It is said that the hair is abun- 
dant in persons with the “Graves constitution,” and with hyper- 
thyroidism.’ According to Hsi Chun Chang® the feeding of small 
amounts of thyroid extract to normal rats caused an increased rate 
of growth and improved quality of the hair in some of the animals. 
Large amounts retarded hair growth, presumably by disturbing the 
nutrition. While it is possible that the hair of the scalp and other 
localized areas is more abundant than normal in persons with the 
“Graves’ constitution,” this is not true of the body in general which 
is relatively hairless or has only a small amount of fine, soft hair 
Thyrotoxicosis is rarely seen in “hairy” individuals. With the 
development of the disease this hypotrichosis is increased and 
loss of hair even on the scalp is said by Sabouraud’ to be very 
common. This loss of hair does not closely resemble that seen in 
myxedema (though loss of hair due to a coéxisting myxedema maj 
be seen in thyrotoxicosis), since it is not associated with any coarse- 
ness or dryness of the hair. In fact the hair seems to become fine: 
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and softer. As the disease disappears there is a return to the 
previous condition. The writer has observed a definite increase 
in the amount of hair on the legs and forearms within two weeks 
after symptoms had subsided following treatment with iodin or 
thyroidectomy. 

The reason for the loss of hair in thyrotoxicosis is obscure. — It 
is possible that the undernutrition accompanying the disease may 
be responsible, but the changes occur in patients who show no 
particular undernutrition and in Chang’s experiments® thyroid 
extract in ordinary doses increased the rate of hair growth in under- 
nourished animals in spite of a further loss of weight. It is well 
known that adequate thyroid function is necessary for the normal 
development of the hair and similar tissues in man and animals. 
IIypothyroid states are often accompanied by a decrease in the 
amount of hair and a change to a poorer quality. These facts 
suggest that the loss of hair in thyrotoxicosis is due to a hypothy- 
roidism. Such an explanation seems out of harmony with the other 
changes in the disease, including the other changes in the skin, all 
of which suggest the existence of a hyperfunction of the thyroid. 
It is probable, however, that the thyroid possesses functions other 
than those concerned with the regulation of the metabolic rate,° 
and it seems possible that one of these other functions is specifically 
concerned with the growth and development of the hair and similar 
structures. Whether these separate functions of the thyroid are 
dependent on the secretion of more than one product by the gland 
is questionable. If there are more than one secretion it is entirely 
possible that in thyrotoxicosis there is a relative hypothyroidism 
as far as its influence on the hair is concerned, and the not uncommon 
occurrence of other signs of hypothyroidism (myxedema) in the 
presence of active thyrotoxicosis might be explained on a similar 
basis. The difference in the quality of the hair in thyrotoxicosis 
and in myxedema may well be explained by the secondary effect of 
different levels of metabolism in the two diseases. 

Another possible explanation for these changes in the hair would 
be the elaboration of an abnormal secretion by the thyroid gland 
in thyrotoxicosis which is incapable of its usual action with respect 
to certain functions, while producing excessive effects with respect 
to others. Treatment in such cases (with iodin?), by restoring the 

ormal character of the secretion might permit a restoration of those 

eglected activities. However, this explanation, while in accord 
ith present day conceptions of a single effective product of the 
iyroid (thyroxin),® will not serve to explain similar changes in 
yxedema, in which a qualitative change in the thyroid secretion 
is never been suspected. 
TEMPERATURE. The temperature of the skin in thyrotoxicosis 
distinctly elevated above the normal in contrast to the subnormal 
inperature in myxedema. The increase is roughly proportional 
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to the increase in the metabolic rate and occurs in the absence of 
fever. It is important to note that this increased temperature 
occurs under environmental conditions which tend to cause a cool 
skin in the normal individual. Thus, in normal persons, the skin 
under the cover of bedding is warm but the exposed skin is often 
cool. In thyrotoxic patients the skin of the exposed areas is usually 
warm as well as that covered by the bedclothes. A difference in 
the temperatures of the two areas is maintained, however, and the 
skin of the patient with thyrotoxicosis is warmer when covered 
than when exposed. 

The increased temperature of the skin is the result of the great 
increase in bloodflow through it in response to the increase in 
metabolic rate, plus the changes in the texture of the skin. Funda- 
mentally it is an expression of the urgent need of the body to rid 
itself of heat, a situation exactly the opposite of that in myxedema 
in which the main effort is to conserve heat. It explains the patients 
tolerance of low environmental temperatures, and conversely, his 
discomfort when it is hot. It is simply an exaggeration of heat 
elimination, without any changes in the normal mechanism. 

Moisture. With the increased temperature of the skin there is 
an increase in its moisture. Clinically this gives the combination 
of a warm, moist skin which is so characteristic. In other conditions 
the skin may be unusually warm but is then most often unusually 
dry; when it is unusually moist it is generally cooler than normal. 
The various functional nervous conditions, which in other ways 
often resemble mild thyrotoxicosis, are a common cause of a cold 
clammy skin in certain regions, a finding in decided contrast to the 
warm moist skin of a patient with the latter condition. In thyro- 
toxicosis the increased moisture is not limited to special areas, such 
as the hands and feet, as is the case in the neuroses. The factor 
of exposure mentioned above is important in this connection and 
while the hands of a patient with nervous disease are often warm 
and moist while covered, they become cooler than normal when 
exposed. In thyrotoxicosis the exposed hands are generally warm 
as well as moist. Although the entire skin is more moist in thyro- 
toxicosis, the normal tendency for the moisture to be greater in 
certain areas persists. Visible perspiration is common and occurs 
at a lower temperature threshold than normal. 

The increased moisture of the skin is, in the first place, a part 
of the mechanism for the increased elimination of heat, and, in the 
second, a result of a disturbed nervous system. Although both 
causes combine to produce an increased perspiration, they have 
an entirely unrelated significance. The perspiration due to dis- 
turbances in the nervous system has nothing to do with the increased 
metabolism, is purely a nervous phenomenon and occurs in the 
stage of thyrotoxicosis before there is an increased metabolism. 
It is usually a visible perspiration and, as shown by Kuno,?® is 
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principally confined to certain areas such as the palms and soles. 
Increased perspiration due to the elevated metabolism, is an exag- 
geration of the normal insensible perspiration, a mechanism for the 
loss of body heat. According to Heide'® and others it consists not 
alone of the secretion of the sweat glands but is in part an actual 
transudation of water through the cells of the skin itself. Benedict! 
has shown that the rate of loss of this insensible perspiration is 
directly proportional to the metabolic rate and has utilized the loss 
in body weight, caused by this perspiration, to measure the rate 
of metabolism. Under certain conditions, such as high environ- 
mental temperatures the invisible perspiration becomes visible 
and is then no longer a true measure of the metabolic rate. 
Intradermal Salt Solution Absorption Time. ‘The increased elimina- 
tion of water through the skin,'® in the body's effort to meet increased 
heat production with increased heat loss, suggested that the cells 
of the skin might have less affinity for water than normal. A number 
of patients with thyrotoxicosis were therefore tested by means of 
the intradermal salt solution absorption test of McClure and 
Aldrich.” Unfortunately, the test is subject to certain drawbacks 
which may interfere with the accuracy of the results. Among 
others, the determination of the end point is difficult and is subject 
to considerable variation even when all the tests are made by a 
single examiner. ‘This difficulty is relatively less important when 
the disappearance time is shortened, because of a rather sharp and 
constant lower limit in normal subjects and a fairly marked differ- 
ence in the absorption time between normals and edematous or pre- 
edematous subjects. It becomes much more important when one 
attempts to detect an increase in the absorption time because of the 
marked individual variation in the upper limit in normal persons. 
Twelve patients with thyrotoxicosis of varying severity were 
selected. The test was performed according to the technique of 
\MeClure and Aldrich. In order to avoid, as far as possible, error 
in interpreting the end point, all the tests were made by the same 
examiner. All tests were made on the forearm in order to escape 
the influence of any possible circulatory changes in the lower 
tremities. In none of the patients was there any evidence of 
mgestive heart failure at the time of the tests and in only | instance 
id there been, at any time, evidence of heart failure or other con- 
‘itions which might have influenced the results. As a control, the 
st was performed in 10 persons who were considered normal with 
spect to conditions which might influence the test. Five of the 
rmal subjects were white and 5 were colored. 
\mong the normal subjects the wide variation in the upper limit 
absorption time, referred to above, was found. The absorption 
ne ranged from sixty-four to one hundred and thirty-eight minutes 
th an average of eighty-seven and five-tenths minutes. Some 
ference in the absorption time in the white and negro control 
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subjects was observed, the average in the former being seventy-six 
minutes and in the latter ninety-cight minutes, while the maximum 
absorption time (one hundred and thirty-eight minutes) for the 
normal group occurred in a negro. The longer absorption time in 
the negroes is responsible for the rather high average in the control 
series. This difference between white and colored subjects agrees 
with the results of Lash,'* who found a longer absorption time in 
colored women with normal pregnancies than in similar white 
subjects. The findings of Feldman" also suggest a similar difference 
in the two races. The series reported here is, of course, too small to 
warrant any definite conclusions in respect to this possible ditfer- 
ence. Lash has attributed it to the existence of a thicker skin in the 
negro. This explanation cannot be accepted by the writer in view 
of his observations on the thickness of the negro’s skin. * 

In the 12 patients with thyrotoxicosis the absorption time during 
the active stage of the disease ranged from seventy-one to one 
hundred and fifty-five minutes, with an average of one hundred 
minutes. Seven of the patients were white, with an average absorp- 
tion time of one hundred and six minutes; the 5 colored patients 
gave an average of ninety-one minutes. It should be noted that 
among the patients the average absorption time in the white sub- 
jects was higher than that of the negroes, and the average time for 
the latter was less than the average for the negro controls, due to 
the inclusion of 2 patients with a relatively short absorption time. 
The groups are too small, however, to justify conclusions from 
averages. More significant are the 5 instances in which the absorp- 
tion time was measured before and after the basal metabolic rate 
had returned to normal limits and the symptoms of the disease 
had subsided following the administration of iodin or after thyroid- 
ectomy. In all of these patients there was a distinct lowering of 
the absorption time to normal following the favorable response to 
these therapeutic measures. In these 5 patients the average absorp- 
tion time before treatment was one hundred and one minutes and 
after the operation the average time was sixty-two minutes. (See 
table.) 

These findings are exactly the opposite of those reported by 
Mora,'® who found a shortened absorption time during the active 
stage of the disease and a lengthening of the time to normal follow- 
ing operation. No adequate explanation can be offered at present 
for the difference in these results and those of Mora. The small 

* The writer's clinical observations have led him to the belief that the skin of the 
negro, while subject to marked individual variations due to a variety of factors (as is 


true of white persons), is thinner than that of the latter. A careful search of the 
literature has failed to yield any worth while evidence bearing on this question. The 
statement of Unna in Ziemssen’s Handbook (quoted by Lash, see reference 13) is 
vague and apparently refers to the skin of certain areas which are not representative 
of the skin as a whole. It should be stated that the writer's observations have been 
confined to negroes of the United States and in them environmental factors and 


admixture of races may have resulted in a modification of this characteristic, 
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series and the technical difficulties of the test, as well as our lack 
of knowledge ot the mechanism by which the fluid is absorbed, 
preclude any dogmatic conclusions. ‘That there exists a disturbance 
in the absorption time of intradermally injected salt solution in 
thyrotoxicosis seems clear and it is possible that a variety of factors 
may effect the results in individual cases. It is interesting however, 
to compare the results reported here with those of Thompson.'® 
The latter found in myxedema an increased absorption time which 
was considerably shortened by the administration of thyroid extract. 
In view of this the present study again offers evidence suggesting 
a relative insufficiency of a possible separate function of the thyroid 
occurring simultaneously with a hyperactivity of the other functions. 


ABSORPTION TIME OF INTRADERMALLY INJECTED SALT SOLUTION IN PATIENTS 
witH TiHyroroxicosis BEFORE AND AFTER TREATMENT. 


rime 
Patients B re Afte 
Fr. S. G4 60 
134 71 
FP 90 66 
M. G. 106 67 
B. J. S85 50 


Discussion. It is of considerable interest to compare the skin 
of patients with thyrotoxicosis to the skin of races which have been 
subjected to various climatic conditions. The skin of the white 
person with thyrotoxicosis resembles in its physical characteristics, 
and presumably in its physiology, the skin of the negro. It becomes 
thinner, softer, finer, more pliable and silky or velvety. It is warmer 
and more moist. ‘There is frequently an increased pigmentation. 
\ peculiar sheen is often present, similar to that commonly seen in 
the skin of negroes in good condition. The skin tends to be rela- 
tively hairless in certain areas such as the chest, legs and arms. 
In the negro with thyrotoxicosis the characteristics already present 
become intensified. Thus we find a disease producing anatomic 
and physiologic changes similar to those occurring in races which 
have been exposed to certain environmental conditions. The sig- 

ficance of variations in the types of skin in respect to environ- 

ental factors of temperature, sunlight, and moisture, and their 
ation to energy expenditure has been discussed recently by 
eure.!? It is suggested here that in thyrotoxicosis the disease has 
lled forth changes similar to those caused by environmental 
tors, because both make similar anatomic and physiologic 
nands on the skin as an organ. In thyrotoxicosis it is necessary 
eliminate a large amount of heat. This is accomplished in part 
the evaporation of a large amount of water through the skin as 
| as by a direct loss through radiation and convection, both 
le possible by an enormous increase in local bloodflow and by 
nges in the texture of the skin. In the black races facilities for 
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the easier emission of heat, made necessary by environmental 
conditions, are provided for by similar changes. In the latter, how- 
ever, the environmental conditions have called forth also pigmenta- 
tion. It is interesting to speculate whether in thyrotoxicosis, 
similar physiologic changes, in the absence of environmental 
factors, are responsible for a similar, if less marked, pigmentation. 
Such a possibility does not exclude an abnormal function of the 
adrenals as an important factor in the etiology and pathogenesis 
of the disease. It is possible that both are concerned with the pig- 
mentation in thyrotoxicosis. 

The analogy which has been drawn between the changes in the 
skin resulting from disease and from the effects of environment 
may be incorrect as far as the thickness of the skin is concerned. 
Davenport!’ believes that with increased pigmentation there is an 
increase in the thickness of the skin, and under conditions of environ- 
ment otherwise tending to cause a thin skin, the development of a 
protective pigmentation may be associated with an increase in its 
thickness. 

In myxedema changes occur in the skin of a nature nearly oppo- 
site those in thyrotoxicosis, with the result that in myxedema the 
skin resembles that seen under climatic conditions of environment 
directly opposite to those referred to above. Only with respect 
to the loss of hair, common to both conditions, does this opposite- 
ness fail, again suggesting that the thyroid gland has a function 
concerned with the growth and development of the hair, separate 
and distinct from its other functions. 

Reference has already been made to the importance of these 
changes in the skin as an aid in tie diagnosis of thyrotoxicosis. It 
is not meant that such changes are necessarily of great diagnosti: 
importance or that they should supplant other and more dependable 
evidence. Rather they should serve to direct attention to the pos- 
sible existence of a thyrotoxic state and the need for further and 
more conclusive studies. In this way they will be of particular 
importance in mild cases, in cases of thyrotoxicosis masked as 
heart disease, and especially in cases of the disease seen in a period 
of remission caused by the unknown administration of iodin, a 
common occurrence since the recent reintroduction of iodin in 
treatment. Under these conditions they become of special value 
because of the ease with which they can be detected, as the following 
very brief abstract will show. 


Case Abstract.—A. Y., aged forty-three years, male, entered the hospita 
with severe nausea and vomiting, diffuse abdominal pain, diarrhea, slight 
fever and tachycardia. A satisfactory history could not be obtained becaus: 
of the patients unfamiliarity with English and the severity of his illnes- 
The examination revealed none of the principal signs of thyrotoxicos 
except tachycardia. The skin was smooth, soft, fine, warm and moist, an 
slightly pigmented. It gave little evidence of loss of weight although t! 
loss had been considerable. The increased moisture of the skin was pa! 
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ticularly noteworthy in view of the vomiting, diarrhea and fever. The 
findings in the skin were so characteristic that they suggested strongly the 
possibility of thyrotoxicosis with a gastrointestinal crisis. Further study 
showed a markedly elevated metabolism which dropped to normal following 
the administration of iodin, accompanied by a disappearance of all the 
symptoms. Subsequent operation was successful. 


Several similar cases and the experience of many mild or partially 
treated cases of thyrotoxicosis have served to emphasize the value 
of these changes in the skin as a clue and guide to the diagnosis of 
this condition. 

Summary. (ertain characteristic changes occurring in the skin 
in thyrotoxicosis are described, and their diagnostic value illus- 
trated. Their relation to the factors of constitution and physiologic 
changes accompanying the disease is discussed.  A_ similarity 
hetween the character of the skin in this disease and in races exposed 
to certain climatic conditions is suggested. 

The results of a study of the absorption time of intradermally 
injected salt solution in patients with thyrotoxicosis are reported. 
In untreated cases a longer average absorption time was found 
than in the normal controls. After operation or treatment with 
iodin the absorption time returned to within normal limits. In a 
small series of “normal” subjects, the average absorption time was 
longer in the negro than in the white. 
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ACTINOMYCOSIS STARTING AS APPENDICITIS WITH 
EXTENSIVE VISCERAL INVOLVEMENT. 


WITH A REPORT OF TWO CASES. 


By Grorce M. Ronson, M.D., 


INSTRUCTOR IN PATHOLOGY, SCHOOL OF MEDICINE UNIVERSITY ©O1 PENNSYLVANIA 
PHILADELPHIA PA 


(From the MceManes Laboratory of Pathology of the University of Pennsylvania 


ALTHOUGH actinomycosis is regarded as a relatively unusual 
disease, its constant appearance in practically all parts of this 
country and the difficulty of diagnosis in many instances make it 
important that cases should be brought to the attention of the medi- 
cal profession. In 1923 Sanford! and in 1925 Sanford and Voelker 
compiled statistics on the distribution in the United States, collect- 
ing a total of 678 cases, more than half of which had not previously) 
been published. Since Sanford’s statistical review many additional 
cases have been reported from various parts of this country. 

The 2 cases about to be reported present several interesting feat- 
ures: (1) Their almost identical histories; (2) the extremely exten- 
sive visceral involvements; and (3) that the diagnosis was not mad 
in either case during life. 


Case Reports. Csr I.—R. B., a white male, aged seventeen vears, wa 
admitted to the University Hospital on December 30, 1926, complaining 
of cough and loss of weight. About three years before this he had suffere: 
from an attack of abdominal pain, with loss of appetite which had lasted 
about three weeks. A year later similar symptoms developed, leading t: 
a diagnosis of appendicitis. An appendectomy was performed in Marcel 
1926, in another hospital, and at that time a diagnosis of subacute recurrent 
appendicitis was made from sections of the appendix. The incision never 
completely healed, a small persistently discharging sinus developing. 

No improvement followed the operation, and a few weeks later a sever 
cough with a profuse, often blood-streaked expectoration appeared. Hi 
temperature was elevated, especially in the evenings, and night sweat 
were of frequent occurrence. There was an almost constant dull ache i 
the epigastrium with intermittent sharp pains radiating to the right low: 
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quadrant. These symptoms persisted throughout the remainder of the 
vear, during which time the patient lost 40 pounds. On December 27, 
three days before admission to the hospital, the patient had a convulsive 
seizure with loss of consciousness, which lasted for about one hour. 

Physical Examination. On admission the patient was found to be 
greatly emaciated. There was an unhealed scar from the previous appen- 
dectomy with a small, slightly discharging sinus surrounded by an area 
of indurated tissue. The liver was enlarged and tender. The lungs 
showed involvement of both bases, especially of the right. There were 
distant bronchial breathing, numerous rAles, an impaired percussion note 
and marked restriction of the diaphragmatic movements. 

The course in the hospital was progressively downward. The patient 
became drowsy, rigidity of the neck appeared and by January 24 there was 
a complete right-sided hemiplegia. The patient lapsed into coma, and died 
on February 10, 1927. 

During the patient’s stay in the hospital the temperature ranged from 
98 to LOL®. The laboratory findings were as follows: 

Blood count: Red blood cells, 4,070,000; white blood cells, 15,200 to 
245,200; neutrophils, 67 to 93 per cent. Blood Wassermann test was 
questionably positive. 

Sputum: (1) No acid-fast organism on many examinations; (2) pyogenic 
cocel; (3) no streptothrix or fungi (three examinations). 

Discharge from abdominal sinus showed pyogenic cocci; no streptothrix or 

Spinal fluid: Pressure, 9 mm. Hg.; cells, 176 (96 per cent neutrophils) ; 
no acid-fast organisms. 

Thoracic Roentgen ray examination was reported to show “diffuse tuber- 

ilosis’’ throughout both lungs. 

The diagnosis clinically favored was that of pulmonary tuberculosis with 
tuberculous meningitis, in spite of the inability to find tubercle bacilli. 
llowever, the history of appendicitis and the presence of the abdominal 

nus suggested a suppurative pulmonary process with a pyogenic brain 

bscess and meningitis. 

lutopsy Findings. ‘There was a scar of an old surgical incision in the 

iddomen at MeBurney’s point. Part of this was covered by a soft, dirty, 

ddish crust. From it sinuses communicate with a group of small, well- 
capsulated subperitoneal abscesses, ranging from 2 to 8 mm. in diameter, 

d containing a thick, yellow-brown pus. The cecum was firmly adherent 

this area. The general peritoneum was smooth and the peritoneal 

ity free from fluid. 

oth lungs were firmly adherent to the diaphragm. Many nodules 

ild be felt throughout each. Section of the lungs revealed many abscesses, 

ging from a few millimeters up to 3 em. in diameter. The larger cavi- 

were located in the basal lobes. They had firm, rather smooth, fibrous 
s, and contained yellow pus, sometimes mixed with blood. In several 
the cavities distinct connections with bronchi could be traced. The 
ionary tissue was congested, and contained, in addition to the abscesses, 
imber of small, indefinitely outlined areas of grayish consolidation. 
he spleen weighed 350 gm. It was soft in consistency and contained a 
ber of well-cireumscribed abscesses, varying from 2 to 3 cm. in diameter. 
| these were superficial, having the location usual for infarcts. 
e kidneys were swollen and soft. Each contained several cortical 
esses, averaging 2 cm. in diameter. 
e right lobe of the liver was adherent to the diaphragm, and under 
irea there was a large abscess, 8 em. in diameter, surrounded by 
il smaller pockets 
brain showed in the left cerebral hemisphere a huge abscess con- 
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containing approximately 300 ec. of thick pus. In the posterior part of 
the right parietal lobe there was a minute superficial abscess. 

HisroLocy. Sections from the abscesses which occurred in the lungs, 
liver, spleen, kidneys and brain all showed a similar process: one of subacute 
suppuration. The central portion of the lesions consisted of degenerated 
polymorphonuclear leukocytes. The margins of the abscess showed mono- 
nuclear infiltration with young fibrous connective tissue and capillaries. 
In all sections numerous typical ray fungi were observed. In the lungs 
these were seen lying in bronchi. The lungs also showed areas of broncho- 
pneumonia. 


Case II.—A. J. C., a white male, aged twenty-five years , was admitted 
to the University Hospital on February 29, 1928, complaining of cough, 
loss of weight and night sweats. He had been well until January, 1927, 
when he had an operation for acute appendicitis. A ruptured appendix 
with peritonitis was found. He was discharged at the end of five weeks 
with his wound healed. He continued in fairly good health until September, 
1927, when he began to have pain in the right lumbar and then right epi- 
gastric regions. A few days after the onset of this pain he developed a 
nonproductive cough. The pain and cough increased in severity and 
the patient began to lose weight. A Roentgen ray of the chest at this time 
revealed nothing. On October 31 a second abdominal operation was per- 
formed. He was found to have extensive adhesions, which were freed. 

However, no improvement followed this operation. He continued to 
lose weight (20 pounds) and the cough became productive of a thin, frothy 
fluid. A light yellowish color of his skin also developed, which never 
cleared up. Drenching night sweats became a common occurrence. During 
this period a persistently discharging sinus developed in the scar of the 
second operation. 

Physical Examination. On admission to the University Hospital 
(February 29, 1928) the patient was much emaciated. The bases of both 
lungs showed impaired percussion note, distant bronchial breathing and 
coarse rales. The abdomen revealed a draining sinus in the center of an 
upper right rectus incision. This sinus had a serosanguinous discharge, 
and on probing was found to run up toward the liver for a distance of 12 
to 15 em. 

The patient remained in the hospital until April 15, 1928, during which 
time there were no important changes in his symptoms. His temperature 
usually ranged from 98° to 102°. The results of laboratory findings were: 
Blood count: Red blood cells, 4,000,000 to 3,480,000; white blood cells, 
20,200 to 36,000; neutrophils, 87 to 91 per cent. The blood Wassermann 
was negative. 

Sputum: (1) No acid-fast organisms; (2) pyogenic cocci; (3) no strep- 
tothrix or fungi. 

Discharge from the abdominal sinus showed pyogenic cocci; no fungi. 

Thoracic Roentgen ray: February 29, 1928: ‘There is an infiltration 
of both lungs with multiple nodules throughout, some of them being quite 
large. The interlobar pleura between the lower and middle right lobes is 
thickened. The identity of the lesion is uncertain, the appearance is not 
unlike the lesions of actinomycosis, blastomycosis or coecidioidal granuloma. 
The appearance in the lungs might be due to multiple embolic abscesses. 
A metastatic malignancy is not ruled out.” 

Study of an earlier thoracic Roentgen ray taken before the patient 
entered the University Hospital showed that the lungs had been clear it 
October, 1927, and the presence of similar, but smaller nodules and infil- 
tration in January, 1928. 

The nodular areas for sometime steadily increased in size, the Roentge1 
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ray staff favoring a diagnosis of metastatic tumor, but a later regression and 
lmprovement was considered by them to rule out this diagnosis. 

Course. On April 15, 1928, the patient was discharged from the hospital. 
The diagnosis was still in doubt, although the consensus of opinion favored 
liver abscess (pylephlebitic) with multiple pulmonary abscesses. 

The patient returned to his home in New Jersey. His symptoms remained 
generally the same, but his condition became steadily worse, death occur- 
ring in August, 1928. Dr. F. H. Leavitt, who had referred the patient to 
the University Hospital, secured and performed the autopsy, and kindly 
sent the lungs, liver and right kidney to this laboratory for study. 

Autopsy. The abdomen showed a sinus opening in about the center of the 
old right rectus sear. This passed up to the liver, and pressure on the liver 
caused a copious discharge of pus from the sinus. The whole right half 
of the abdomen was the site of very extensive and dense fibrous adhesions. 
The left half was free from adhesions. 

The liver was densely bound to the diaphragm and to the anterior abdomi- 
nal wall. The lower portion of the anterior surface of the right lobe and the 
under surface of the same lobe were covered by especially dense scar tissue, 
through which the sinus lead into a fluctuating mass in the right lobe. On 
section this was found to be a large abscess 8 em. in diameter surrounded 
by several smaller ones. The central portion of the abscesses contained 
a thick, rather curdy, yellowish pus, while their outer portions showed a 
honey-combed appearance formed by interlacing strands of fibrous tissue, 
full of pockets containing a similar type of pus. The gall bladder was 
practically obliterated because of its involvement in the dense fibrosis 
around the entrance of the sinus. The renal capsule over the upper pole 
of the right kidney was also greatly thickened. 

Both lungs were extensively bound to the chest wall and diaphragm 
by fibrous adhesions and were almost completely solid throughout. On 
section they were found to be riddled with innumerable small abscesses, 
from 2 to 3 em. in diameter. These contained yellow, curdy pus. The 
intervening lung tissue was everywhere, almost completely consolidated 
with a dry, grayish cut surface. The bronchi contained purulent material 
similar to that seen in the small abscesses. 

HisroLogic EXAMINATION. Sections from the lungs and liver showed 
abscess cavities filled with degenerated leukocytes and surrounded by 
fibrous connective-tissue proliferation and mononuclear cell infiltration. 
In the lung, between the abscess, an extensive organizing pneumonia was 
present. Both in the lung and liver the abscesses were found to contain 
typical ray fungi. 

Discussion. In both of these cases the first episodes were recurring 
attacks of appendicitis. Following operation, each patient devel- 
oped a chronic sinus. The appendix in the first case showed a sub- 
iding recurrent appendicitis. In this case the section and the 
paraffin block of tissue were secured from the hospital at which 
he operation was performed.* A careful study of numerous sec- 

ons from this material failed to reveal any fungi in the appendix. 
‘n the second case the appendix was diagnosed at operation as 
lowing acute gangrenous appendicitis with perforation. No 
ctions were made from it. Following their appendectomies both 
itients developed upper abdominal symptoms, due undoubtedly 
» the actinomycotic abscesses of their livers. These disturbances 


* Through the courtesy of Dr. Max Strumia, Pathologist for the Misericordia 
spital. 
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were followed very closely by the appearance of pulmonary symp- 
toms with cough, expectoration, fever, loss of weight and night 
sweats symptoms clinically identical with those of pulmonary 
tuberculosis. In the second case dissemination stopped at this 
point, but in the first case symptoms of brain abscess and menin- 
gitis appeared. From the histories it seems that the infection 
originated in the appendiceal region. In the case in which the 
appendix was studied this could not be confirmed. However, the 
involvement of the livers strongly suggests that the infection was 
enteric in origin and that it reached the livers through the portal 
veins. Obviously the extensions from the liver to the lungs was 
through the blood stream. In the first case a general dissemination 
through the blood stream occurred with further lesions of embolic 
origin in the brain, spleen and kidneys. In both cases the wide- 
spread involvement is of interest, the first case especially illustrating 
the possibility of a generalized actinomycosis occurring by blood 
stream metastases. 

The failure to make the correct diagnosis in these 2 cases rests 
largely on the failure to find the ray fungi in the sputum and in the 
discharges from the sinuses. Tuberculosis was practically ruled 
out by the distribution of the pulmonary lesion and especially by 
the failure to find tubercule bacilli after a thorough search, including 
guinea-pig inoculation, in the face of extremely active and progres- 
sive lesions. It was evident that the patients were suffering from 
diffuse chronic pulmonary suppuration of a type that should lead 
one to suspect a mycotic infection. Material from both patients 
was examined repeatedly with this in mind both by smear and 
culture. However, the examinations for fungi were hardly as 
extensive as one’s usual search for tubercle bacilli in a suspected 
case of tuberculosis. In fact in these cases 10 attempts to find acid- 
fast organisms were made to every one search for fungi. It seems 
probable that more persistence would have been rewarded, for it 
is inconceivable that no organisms were discharged in the sputum. 
In both cases the sections from the lungs showed actinomycotic 
bodies in the bronchi. 

Summary. ‘l'wo cases of actinomycosis of the liver and lung 
are reported. Both followed operations for appendicitis, each 
developing a discharging abdominal sinus, upper abdominal symp- 
toms, and severe pulmonary suppuration. In one case there was a 
generalized blood-stream dissemination with additional lesions in 
the brain, spleen and kidneys. The diagnoses were not made dur- 
ing life, principally because the ray fungi were not found in the 
discharges. 
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Merasrasis of malignant growths or spread of infections from 
one region to another is correlated with vascular or lymphatic 
drainage, and until full and complete data are availabie concerning 
continuity between organs more or less remote, explanations for 
the distribution of infections and for dissemination of malignant 
tumors and their control will be lacking. 

lor the last few yvears we have been interested in the organic 
continuity between the abdominal and the thoracic cavities. The 
marked incidence of pulmonary complications following operations 
on the upper abdominal segment first led us to inquire into the 
drainage from the peritoneal cavity to the pleural space. These 
observations led us in turn to a study of the part played by the 
diaphragm in absorption from the peritoneum, its efficacy as an 
absorptive mechanism in health and disease, and the relation 
hetween its lymphatic system and that of the lung. Lymphatic 
drainage through the omentum to the thorax was delineated. 

Since extensive pleural exudates abound in the pleural space 
following lesions of one sort or another, we wished to know (1) 
whether cells comprising such exudates could enter the posterior 
lymph draining system or the diaphragmatic and parietal pleura 
and reach the perirenal nodes, or the splenic and suprarenal regions; 
2) whether the pulmonary parenchyma and the visceral pleura 
participated in the removal of such exudates, and (3) the part 
layed by the pleural mesenteries in absorption. Accordingly, 
luring the autumn, winter and spring of 1929-1930 we carried on a 
eries of studies on absorption from the pleural space, comparable 
n a measure to those hitherto reported concerning the peritoneum. 

Method. We employed in this study of the pleura the finely 

livided particulate graphite which we found so satisfactory an 
jection medium in our studies on peritoneal absorption. Only 
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healthy dogs were used for this study. Injections were made 
directly into the right pleural space, usually through the ninth inter- 
space, avoiding the pulmonary parenchyma. Ordinarily, from 5 to 
15 ec. of the graphite was introduced, depending on the size of the 
dog employed. Following the injection, careful dissections were 
made of the body of each animal, at intervals ranging in extent 
from one hour to four months. Smears and cell counts were made 
of the exudates in the course of the earlier periods of experiments, or 
until such exudates were absorbed; sections of the pulmonary 
parenchyma, mediastinum, pulmonary ligament, parietal and vis- 
ceral pleuras, and related lymph nodes were fixed and stained with 
hematoxylin and eosin, Mallory’s connective tissue stain, and van 
Gieson’s stain. The results of our experimental observations will be 
presented in two articles. The routes of drainage from the thorax, 
the lymphatic channels, and the lymph nodes involved will be con- 
sidered later. This report will be restricted to the cytologic response 
to the presence of foreign granules within the thorax. 

Observations. ‘This preparation of graphite, like various other 
materials, when injected into the pleural space, acts as an irritant. 
The organism immediately responds to the foreign body by produc- 
ing a pleural effusion that is rich in cells, and is comparable to 
exudates which develop within the peritoneum. When 15 ce. of the 
preparation are introduced into the right thoracic cavity of a dog 
that weighs from 8 to 10 kg., from 50 to 75 ce. of a black, serous 
exudate may be recovered within the first hour. Since the medias- 
tinum forms an incomplete partition between the two pleural 
spaces the effusion is distributed more or less equally within them. 
As in other early exudates, the polymorphonuclear leukocytes are 
by far the most abundant of the cells in the pleural space; they 
constitute about S7 per cent of all cells present. Small and large 
lymphocytes represent from 10 to 12 per cent of the total, whereas 
blood monocytes ordinarily constitute less than | per cent. The 
neutrophils and the monocytes are both phagocytic, and within the 
first hour considerable graphite has been engulfed by them. The 
lymphocytes of the early exudates appear to play no part in the 
removal of these foreign particles. A few eosinophils, as well as a 
large number of erythrocytes, are encountered in the exudate. 

Within one hour following an injection, the organs within the 
pleural space i dicated marked differentiation in their absorptive 
reaction to the graphite. The entire mediastinum and the pulmon- 
ary ligament, reaching from the lung to the diaphragm, were super- 
ficially blackened, whereas the pericardial and diaphragmatic 
pleura, and the parietal and visceral pleura, were relatively free of 
the pigment. The graphite, which was only slightly adherent to 
the latter structures, could readily be removed, whereas that 
attached to the mediastinum was held to it firmly as in a coagulum, 
so that it could not be removed. Thus it was clear, so early in our 
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experiment, that the pulmonary ligament and the mediastinum 
were the more effective vehicles in the fixation and the removal of 
these foreign bodies. In this respect the mediastinum may be said 
to be the analogue, in the thorax, of the omentum within the peri- 
toneurn. 

Three hours after the injection into the thorax, the character of 
the exudate was essentially unchanged. Likewise, the quantity 
of the effusion was essentially comparable to that one hour after 
injection. Polymorphonuclear neutrophils containing much graphite 
predominated; and yet many blood monocytes, which also con- 
tained some black pigment, abounded. The large mononuclear 
cell, known in the literature by various terms, and throughout this 
paper referred to as the clasmatocyte, was not identified in these 
early exudates. Both lungs, although bathed in the serous exudate 
containing the suspension of pigment, were free of graphite, and it 
was clearly manifest that the visceral pleura was not an effective 
absorbing mechanism. In many places, especially over the anterior 
mediastinum, there were large masses of accumulated exudate, 
hanging as black festoons from the lamella. In other places, the 
graphite was distributed more or less evenly over the entire parti- 
tion, involving the pulmonary ligament as well, so that these 
structures presented the appearance of a heavy black curtain. 
Sections of these organs, as well as these festooned masses of exu- 
date, disclosed marked accumulation of polymorphonuclear cells, 
packed with graphite, a few monocytes, and some erythrocytes, 
held by a matrix of fibrin to the mediastinum (Fig. 1). Abundant 
granules of graphite were held within the fibrin, surrounding the 
graphite-laden cells. In one case, only a few granules of graphite 
and an occasional cell had penetrated into the mesenchyme of the 
mediastinum three hours after the injection. In another animal, 
killed at the same time, many graphite-laden polymorphonuclear 
cells were identified within the adipose tissue of the mediastinum; 
they had made their way in between the mesothelial cells comprising 
the lamella (Fig. 2). 

Six hours after a single injection into the right side of the thorax, 
35 cc. of the serous exudate were recovered from each pleural space. 
Deposits of exudate had been extensively made over the supportive 
structures, and the cellular infiltration into the mediastinum and 
pulmonary ligaments was far more marked (Fig. 3). The parietal 
and the diaphragmatic pleura had thus far shown but slight reac- 
tion to the graphite injected. Some superimposed exudate was 
deposited along the intercostal spaces, but much of this could readily 
be removed and sections of these pleure contained only occasional 
granules between the mesothelial cells, or interspersed among the 
mesenchyme of the subpleura. It was clear that the parietal pleura 
did not constitute an effective defense, and that the lymphatics 
of the diaphragm, so effective in removing peritoneal exudates, 
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were but slightly functional in the removal of such serous fluids 
from the thorax. 

The most marked reaction of the parietal pleura seemed to occur 
eighteen hours after injection. Marked edema, with extensive 
infiltration of graphite-laden polymorphonuclear and mononuclear 
cells, had occurred (Fig. 4). The subserous layer between the 
pleura and the muscles was congested, the bloodvessels were 
enlarged, and although the increase in size was largely due to cellular 
infiltration, there was an accumulation of fluid in the lymph spaces 
and between the cells. The large mononuclear cell, the clasmato- 
cyte, was present for the first time in both the serous exudate and 
the tissues (Fig. 5). We are not essentially concerned with the 
origin of this cell. The literature abounds with data by which the 
attempt is made to relate the phagocytic cell to capillary endothe- 
lium or to mesenchyme. The complete identity of the blood mono- 
cyte and the tissue clasmatocyte has not been established, the 
opinion of many to the contrary notwithstanding; and reliable 
cytologic methods have given criteria for the separation of these 
two types of cells. Although we have not attempted to differentiate 
the mononuclear cells, nevertheless we are inclined to believe that 
the exudate of the pleura, like the exudate of the peritoneum, con- 
tains two types of mononuclear cells, namely, the blood monocyte 
and the clasmatocyte. Both are phagocytic, the clasmatocyte far 
more so than the blood monocyte. ‘The monocyte appeared early 
in the exudate, contemporaneously with the polymorphonuclear 
cell, and was present in comparatively small numbers; whereas 
the clasmatocyte appeared at about eighteen to twenty-four hours 
after injection and became the predominant cell of subsequent 
exudates. In cases in which the parietal pleura is edematous, the 
mesothelial cells are always enlarged many times their usual size. 
They frequently desquamate and enter the pleural space, or they 
may even migrate into the deeper pleural or subpleural spaces. 
They appear to have no marked reaction to the irritant injected. 

Edema characterized all pleural membranes at this time. ‘The 
mediastinum, pericardial pleura, and pulmonary ligaments were 
twice to three times their normal size. Extensive hyperemia was 
manifest. Blood capillaries were enlarged, endothelial cells hyper- 
active, and yet neither free graphite nor graphite-laden cells were 
ever encountered in the bloodvessels (Fig. 6). It seemed evident 
to us that, just as in the omentum, the blood vascular system is not 
essentially concerned in the removal of such foreign materials from 
these structures (Fig. 7) and that such functions must be discharged 
by the lymphatic apparatus. Brodsky showed that the lymphatic 
system of the mediastinum played the major réle in the absorption 
of calcium ferrocyanid from the pleural space. Polymorphonuclear 
and mononuclear cells laden with graphite abounded throughout 
these membranes, and for the first time granules of graphite were 
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identified in the reticulo-endothelial components of the spleen and 
hone marrow. ‘The Kupffer cells were active, enlarged, and pro- 
jected far into the sinusoids, evidencing thereby marked functional 
activity. The graphite in these cells, we believe, had reached the 
blood stream by way of the lymphatics to the thoracic duct, and 
thence to the hepatic sinusoids where phagocytosis had taken place. 
The anterior mediastinal lymph nodes invariably were saturated 
with pigment and it was not until these nodes were heavily infiltrated 
that granules of graphite could be recovered from the blood stream. 
No free graphite remained within the serous exudate, 45 cc. of which 
were recovered from each side of the thorax. The polymorpho- 
nuclear cells comprised about 78 per cent; the mononuclears, 6 per 
cent, and the lymphocytes, 15 per cent of all exudate cells present. 

In the subsequent experiments, in which the interval between the 
time of injection and that of exploration was increased, the per- 
centages of cells of the exudate, with the exception of all lympho- 
cytes, changed. The neutrophil count gradually decreased and the 
clasmatocyte increased, so that seventy-two hours after an injection 
into the thorax, the serous exudate, devoid of free graphite, was 
composed of 12 per cent lymphocytes, 10 per cent polymorpho- 
nuclear leukocytes, and 75 per cent clasmatocytes. 

Sections of the pleura, examined four, five and seven days after 
injection, contained many groups of mononuclear cells heavily 
packed with graphite (Fig. 8). Many of these were blood mono- 
cytes which we believe had migrated from the exudate through the 
pleural mesothelium; while others were the clasmatocytes, which 
had probably entered the exudate from their various sources in the 
thorax and had likewise penetrated the pleura with their load of 
foreign particles. There was some evidence to support the ides 
that these wandering clasmatocytes were of mesothelial origin. 
In the edematous pleure the lineage of cells could clearly be traced 
from the large nests of cells within the subpleural spaces to the 
swollen mesothelial cells that were about to detach themselves from 
the pleura. They were not phagocytic to any extent, and the con- 
trast between them and the functional clasmatocyte, from the 
standpoint of phagocytosis, was most marked. 

Following the absorption of the graphite and the infiltration of 
the graphite-laden cells into the pleural mesenteries, cellular differ- 
entiation went on. Endothelial cells, lining the capillaries in both 
the pulmonary ligament and the pericardial pleura, were many 
times their normal size, and in some instances granules of graphite 
were identified within them. Although proof is lacking, the sug- 
gestion is at once obvious that adherents of the conception of endo- 
thelial origin for these clasmatocytes could find some evidence in the 
endothelial reactions to such foreign bodies. Three types of cells 
abounded within the edematous mesenteries. Large mononuclear 
cells with large, round or oval nuclei, but rarely with granules of 
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graphite, were extensive in their distribution. This cell resembled 
the mononuclear cell of the exudate and of the subpleural spaces, 
which we believe were of mesothelial origin, and their subsequent 
development clearly indicated to us that they were or would become 
fibroblasts. Second in number were the large and small lympho- 
cytes which were also slightly phagocytic. The granules of graphite 
were most heavily packed in the third group of cells, the clasmato- 
cytes. The graphite had been absorbed and organized into small, 
spherical masses of varying sizes, distributed throughout the cyto- 
plasm of these cells. Strangely enough, the polymorphonuclear 
leukocytes, so actively phagocytic and abundant in the early 
exudates and mediastinum, had entirely disappeared, thus acting 
in a manner comparable to their course in any field of inflammation. 
Occasional neutrophils were identified, but these did not contain 
graphite, and, we conclude, had entered the field subsequent to the 
massed infiltration of the clasmatocytes. The mesothelial cells of 
the pulmonary ligament reacted much as did those comprising the 
parietal pleura. They enlarged, proliferated, and might migrate 
into the deeper mesenchyme of the ligament, or might discharge 
into the pleural spaces, there to become free cells of the exudate. 
They were phagocytic only to a slight degree. 

Within short periods, following an injection into the pleural 
space, numerous masses of exudate were encountered, attached as 
festoons to the mesothelial surface of the mediastinum (Fig. 1) 
These at first consisted largely of polymorphonuclear leukocytes, 
some leukocytes with round or oval nuclei, erythrocytes, and free 
graphite, held as in a clot. Subsequently, from five to seven days 
after an injection, considerable organization was in progress. All 
free graphite had disappeared and the polymorphonuclear leuko- 
cytes, so abundant and so laden with graphite in the early stages, 
had gone. Four kinds of cells were identified in these organizing 
clots: large lymphocytes containing little if any graphite; clasmato- 
cytes laden with graphite; mononuclear cells with round or oval 
nuclei, and fibroblasts. The distribution of these fibroblasts, and 
their activity, was at once apparent (Fig. 9). Any microscopic 
field of such clotted exudate on the mediastinum contained cells 
ranging in outline from those which were spherical or oval to those 
which were spindle-shaped, with greatly attenuated cytoplasmic 
processes. One must conclude that the fibroblasts were derived from 
two sources. A lesser number of these cells migrated into the clot 
from the mediastinum, through the mesothelium, along with prolif- 
erating bloodvessels, whereas others were clearly a development 
from the spherical or oval mononuclear cell of the early exudate. 
Fibroblasts were generally nonphagocytic. Occasionally, in the 
experiments that lasted five and seven days, spindle-shaped cells 
resembling fibroblasts, and containing granules of graphite, were 
encountered. This was more pronounced in the later experiments, 
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in which the interval between injection and exploration was rela- 
tively long. One might speculate as to whether these were stages 
in the transformation of the phagocytic cell into fibroblasts or 
whether such attenuated cells were really graphite-laden mono- 
nuclear cells in a state of ameboid activity. 

It is an interesting and significant differentiation that the visceral 
pleura and pericardium, so comparable in development to other 
structures in the thorax, should react so differently to the exudate. 
Although these organs were bathed in the black fluid, even for days, 
there was essentially no absorption of the particulate material. 
An occasional small mass of exudate became fixed to the pericar- 
dium, and yet it was most infrequent that granules of graphite 
were encountered, either in the superficial layer or in the deeper 
mesenchyme. Although we made many smears of the pericardial 
fluid in these experimental animals, we never encountered free 
graphite or graphite-laden cells. The pericardium was not involved 
to any extent in the removal from the thorax of foreign particles 
or irritants such as we have employed. 

Pleural exudates such as these were not effectively removed by 
way of the diaphragm. Occasionally, several days after an injec- 
tion, some graphite was deposited on the diaphragmatic pleura. 
This was largely superficial, however, and most of it was easily 
removed by gentle scraping. Granules rarely entered the pleura 
or penetrated into the lymphatic plexus, emptying into the large 
lvmph collecting system which drains toward the sternum. The 
extent of the delineation of this lymphatic system was never so 
marked as that following peritoneal injection, and it must be con- 
chided that the lymphatic vessels of the diaphragm were but slightly 
effective in the removal of such particles from the pleural space. 
They were of paramount importance in removal of exudative mate- 
rials from the peritoneum. Following pleural absorption, the dia- 
phragmatic and the parietal pleura present pictures of marked 
contrast. In the interspaces, over the intercostal or triangularis 
muscle, the pleura was always thickened and the graphite-laden 
cells had penetrated to the muscular layer, whereas the diaphrag- 
matic pleura was usually normal, and the macrophages were never 
encountered among the muscle fibers of the diaphragm. 

Subsequent changes, which ensued in the longer intervals follow- 
ing injection of graphite into the right side of the thorax, were but 
( continuation of the processes initiated during the first few days. 
leural membranes, the mediastinum, and the pulmonary ligaments, 
which so effectively freed the pleural space of the foreign particles, 
lid not clear. The mediastinum, following the marked infiltration 
of clasmatocytes, continued to appear as a thick, black curtain, 
ind sections taken at two months following an injection showed how 
lensely packed were these membranes with graphite-laden mono- 
nuclear cells (Figs. 10, 11, and 12). There was no free graphite; 
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blood and lymph vessels were clear of pigment, and one was reminded 
of the omentum, which fixes and retains foreign particles injected 
into the peritoneal cavity. 

Most significant perhaps, in the later experiments of longer dura- 
tion, was the development of fibrous tissue which had taken place 
in these festooned clots. This was not so marked, however, in 
either the mediastinum or the pulmonary ligaments, but the fes- 
tooned clumps, early attached to the mediastinum, were organized 
and became more or less definitely a part of the median partition. 
Bloodvessels made their way into them and they were resolved 
more or less as a bloodclot is resolved. Fibroblasts of the medias- 
tinum, and fibroblasts in the exudate, form fibrous tissue, so that 
fibers of connective tissue, both with and without granules of graph- 
ite, appeared in these organized masses. ‘Those with graphite were 
far more rare, but they were present in sufficient numbers to induce 
the suggestion that certain connective-tissue fibers had developed 
from the oval or spherical mononuclear cells which were only 
slightly phagocytic toward the graphite particles (Fig. 12). 

Comment. In this series of studies, the similarity in the method 
of absorption, and the degree and extent of phagocytosis within the 
peritoneal and the pleural cavities is recognized. The character of 
the exudates was essentially identical in that in both cavities three 
kinds of phagocytic cells responded to the presence of the foreign 
body. First to appear in the mechanism of defense against the 
foreign body was the polymorphonuclear leukocyte and the blood 
monocyte. Both entered the field from the blood stream and both 
were phagocytic, engulfing large quantities of pigment. These 
cells were most active while the clasmatocytes, or polyblasts, were 
mobilizing; that is, during approximately the first day following an 
injection. Subsequently, these mononuclear cells migrated into the 
field in large numbers, and assisted in further removing the foreign 
bodies, so that ordinarily the cavity was free of exudate, pigment, 
and cells three to five days following an injection. Although the 
polymorphonuclear cells gradually disappeared from the exudate 
during the first few days, the mononuclear cells remained, so that 
in later exudates, mononuclear cells of both tissue and vascular 
origin were present. 

Further identity between the reaction within the abdominal 
cavity and that in the thorax lies in the response of the serous mem- 
branes. Both structures were but mildly phagocytic, and both 
gave rise to certain exudate cells. The parietal pleura was never 
so heavily infiltrated with granules of graphite and phagocytic cells 
as were either the mediastinum or the pulmonary ligament. Edema 
was frequently seen, however, and the thickened pleura, eighteen 
to twenty-four hours after injection, contained not only heavily 
laden clasmatocytes and some free graphite, but much fluid through- 
out the lymphatic and subserous spaces. Hyperactivity charac- 
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Fig. 3.—Graphite-laden polymorphonuclear leukocytes within the pulmonary liga- 
ment six hours following an injection into the pleural space. x 450. 


Fic. 4.—Marked edema and extensive infiltration of graphite-laden leukocytes 
into the parietal pleura, eighteen hours following an injection into the pleural space, 
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Fic. 7.— Pericardial ligament. 


Fic. 8.—Graphite-laden mononuclear cells in the submesothelial spaces of the 
parietal pleura, four days following an injection into the pleural space. ™X 1150. 
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Fie. 10.— Mediastinum three months after an injection of graphite into the pleural 


space. 


x 65. 


ead 
.& .o we 
| 
Fic. 9.—Cellular activity in an exudate mass attached to the mediastinum, five 
days following an injection into the pleural space. < 450. 
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Fic. 12.—Fibroblast-like cells in the mediastinum three to four months following 
an injection of graphite. Granules are distributed in the attenuated processes of 
these cells. K 1300. 


Fic. 11.—Clasmatocytes literally packed with graphite. x 925. 
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terized the mesothelial cells of the parietal pleura, so that they 
enlarged, and many of them either desquamated into the serous 
exudate or migrated into the subpleura, there to degenerate or to 
form a cell of the mononuclear series. Mesothelial cells of the pleura 
were not actively phagocytic, and yet, at five to seven days following 
an injection, many granules were contained within them. 

Their appearance, however, was not one to suggest phagocytosis, 
but rather to indicate that such granules as appeared within these 
mesothelial cells were forced into and through them, perhaps by 
increased intrapleural pressure. ‘The appearance of these mesothe- 
lial exudate cells was essentially comparable to the serosal cells 
of the peritoneal exudate described by Cunningham, 

The most effective organs for the removal of free particulate 
material and for the reception of the heavily laden phagocytic cells 
were the entire mediastinum, and, to a much less extent, the pul- 
monary ligament. ‘These structures may be said to compare most 
favorably with the omentum in peritoneal absorption. These 
organs were no doubt the essential source of the clasmatocytes 
which were poured into the serous exudate in such numbers; 
although, possibly, the lungs and the parietal pleura also contrib- 
uted their share of these wandering cells. During the first few days 
after an exudate was induced, the graphite-laden neutrophils 
entered the mediastinum in great numbers. They were seen passing 
through the mesothelium and into the deeper adipose strata. Free 
graphite also entered the mediastinum, in which it was phagocytosed, 
or made its way into lymph channels, and thence to lymph nodes 
in the anterior mediastinum. Blood vessels, so far as our observa- 
tions indicate, did not participate in the removal of these foreign 
particles from the pleural mesenteries. Although hyperemia often 
ensued, artd endothelial cells proliferated, we have never seen either 
free graphite or graphite-laden cells in these blood capillaries. 
Lymph nodes, on the contrary, were black within short intervals 
and the route of absorption, for such material at least, must be 
essentially by the lymphatic channels. Furthermore, if the blood- 
vascular system was the effective channel for the removal of such 
material, one would have expected to find graphite materials in the 
reticulo-endothelial components of the liver and spleen, long before 

uch materials were actually present. 

The formation of large masses of exudate, firmly adherent to 
either the mediastinum or the pulmonary ligament, invariably 
iccompanied pleural absorption. ‘The mesothelial surface of these 

rgans apparently presented an adhesive medium to the exudate, 
making possible these coagula, and thus more readily freeing the 

leural space. These early, festooned masses consisted largely of 
raphite-laden polymorphonuclear leukocytes, such as abound 
n the mediastinum, some free graphite, erythrocytes, and a few 
mononuclear cells. Subsequently, these festooned masses of exudate 
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were organized, in that capillary invasion took place from the media- 
stinum, fibroblasts invaded the mass, connective tissue was pro- 
duced, and the entire structure finally resolved. As would be 
expected, the neutrophil disappeared from the mass of exudate 
just as it did from the pleural exudate and from the deeper structures 
of the mediastinum. The exact fate of the neutrophil is unknown, 
but in accordance with its known behavior in inflammation of var- 
ious sorts one may conclude that following its active phagocytic 
period it dies and disintegrates. Fragmentary detritus of cells was 
present throughout these masses, as well as within the membranes, 
and it then became the function of the mononuclear cell, which 
occurred in such abundance after the fifth or sixth day, to engulf 
such particles and fragments as may not have been removed by 
way of the lymphatic channels. Accordingly, the clasmatocyte 
assuredly is the permanent instrument in the mechanism of defense. 
These cells followed the initial reaction of the neutrophil by not 
only engulfing such pigment as remained, but by phagocytosing 
as well the pigment and cellular fragments after the disintegration 
of the leukocytes. 

The origin of fibroblasts which assist in the organization of the 
festooned masses of exudate was of interest. Ordinarily, fibroblasts 
are not phagocytic, and yet under certain conditions of stress they 
have been said to ingest foreign particles, but always to remain 
distinct from the clasmatocyte. In the final organization of these 
cellular clumps, two very definite types of graphite-laden cells pre- 
sented themselves. One of these was usually spherical or slightly 
ovoid, had a spherical nucleus, and contained the black pigment, 
closely packed into small spheres, more or less evenly distributed 
throughout the cytoplasm. There was no need to hesitate to desig- 
nate this cell as the clasmatocyte. In the field closely adjacent to 
these cells, however, there were many elongated, spindle-shaped 
cells, with spherical or oval nuclei, equally well packed with small 
spheres of the black pigment. Long, attenuated processes extended 
outward from the more densely pigmented portion of the cell, and 
scattered granules of graphite were identified in them. It was 
difficult to ascribe a potency to this cell other than that of connec- 
tive tissue. The greatly attenuated shape, assumed by so many of 
these cells, was hardly one attained by the ameboid activity of the 
clasmatocyte. Consequently, although the evidence may not have 
been sufficient to warrant the conclusion, the suggestion was that 
at least certain of these intensely phagocytic clasmatocytes had 
given rise to fibroblasts, with their subsequent development of 
connective tissue. 

The remarkable infiltration of the graphite-laden mononuclear 
cell into the mediastinum was little short of amazing. Sections 
of the mediastinum were literally packed with these cells, and the 
question of their origin at once becomes pertinent. That they 
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should arise merely as a mobilization of locally produced poly blasts 
seems impossible. Mitotic figures were exceedingly rare, and the 
question of their migration from remote regions, as, for example, 
the periotoneum, hitherto shown to ensue on certain pleural infec- 
tions, does not appear to be true in these studies. In the many 
sections of the diaphragm that we examined we never identified any 
mass migration of mononuclear cells from the peritoneum to the 
thorax. Accordingly, the question of the origin of this large body 
of phagocytic cells resolved itself into one concerned with possible 
cellular transformation. Maximow consistently has supported 
the conception of the developmental ability of the monocytes and 
lvimphocytes. As early as 1902 he emphasized that lymphocytes 
may become transformed into phagocytic polyblasts, further, 
into fibroblasts. Again, in 1928, in an extensive study on culture 
of the blood leukocytes of a large series of animals, Maximow 
reaffirmed his earlier assertions. He concluded that lymphocytes 
of the mammalian blood, in vitro, are transformed in the course 
of a few hours into large phagocytic dye-storing elements. These 
he claimed are identical with the polyblasts or exudate cells of 
inflamed tissue. It may be that the rapid increase of these 
graphite-laden clasmatocytes in our study could be explained by a 
transformation of lymphocytes such as Maximow has described. 
In the early exudates, and in the fixed sections of the mediastinum 
and pulmonary ligaments, the large lymphocytes were always 
abundant. In the early period, following an injection into the 
thorax, lymphocytes were not phagocytic, but after the first few 
days, when the clasmatocytes or polyblasts were rapidly appearing, 
typical large lymphocytes were less common, and we are of the 
opinion that Maximow’s conception may be confirmed in that many 
of these large lymphocytes became ameboid and phagocytic, and 
rapidly assumed the characteristics of the clasmatocyte. We 
believe too that Maximow’s further conclusion, that ameboid 
polyblasts may become transformed into typical fibroblasts (in 
spite of current opinions to the contrary) is further supported by 
our observations. The heavily pigmented cells, with their greatly 
attenuated shapes, cannot be clasmatocytes in ameboid activity. 
These were recognized to be sure, but we are of the opinion that 
at least a certain percentage of the clasmatocytes may become trans- 
formed into fibroblasts. Furthermore, Bloom has demonstrated 
that in cultures of mammalian lymph, both large and small lympho- 
cytes may change into polyblasts, and that in a few days the 
polyblasts increase in size and become transformed into typical 
fibroblasts. 

In addition to these spindle-shaped, graphite-laden cells, other 
cells evidently with potency for forming connective tissue, but with 
only scattered granules of pigment, were identified. These cells 
were elongated and had characteristic fibrous processes, but cer- 


708 HIGGINS, LEMON: ABSORPTION FROM PLEURAL CAVITY OF DOGS 


tainly were not of the clasmatocyte series. It is difficult, in a study 
of serial sections, to trace any exact cellular lineage, but we believe 
that these cells are developed from the spherical or oval, slightly 
phagocytic cell, which we encountered in the early masses of exu- 
date. Fibroblasts, to be sure, migrate from the mediastinum into 
these clumps soon after they are formed, and they may assist 
slightly in the removal of the débris and then be transformed into 
connective-tissue cells. But in addition to these, certain cells which 
we believe have potency to form connective tissue are normally 
present in the masses of exudate. Although the general conviction 
concerning such potency of the serosal cell is to the contrary, never- 
theless, we feel that the mesothelial cell of the parietal pleura may 
be the progenitor of many of these graphite-laden tissue cells. They 
are but slightly phagocytic, they desquamate and enter the exudate, 
and are identified in these masses within which connective-tissue 
fibers develop. Accordingly, without the selective staining methods 
for cellular differentiation, but wholly on the basis of microscopic 
appearance in serial section, we believe that under the condition of 
our experiment, the mesothelial cells of the parietal pleura may 
become transformed into cells resembling fibroblasts. 

We feel, therefore, that the cells resembling fibroblasts which we 
encountered in these organizing masses of exudate, fixed to the 
mediastinum, were from three sources: (1) From fibroblasts which 
were normally present in the mediastinum and which migrated into 
the masses of exudate; (2) from clasmatocytes, perhaps of lympho- 
eytic or of local origin, which became transformed into typical 
fibroblasts, and (3) from mesothelial cells of the parietal pleura which 
desquamated, became a part of the mass of exudate, and became 
transformed into cells resembling fibroblasts. 

Summary. When particulate graphite was injected into the 
pleural space, a black, serous cellular exudate was formed imme- 
diately. The polymorphonuclear leukocyte was the predominant 
cell of this early exudate, and constituted, in the first few hours, 
about 87 to 90 per cent of all cells present. Lymphocytes and blood 
monocytes entered the exudate from the blood stream contemporane- 
ously with the polymorphonuclear leukocytes, but constituted 
about 10 to 12 per cent, and from | to 6 per cent, respectively, of 
the total cell count. After about eighteen hours the large wandering 
mononuclear cell, the clasmatocyte, entered the exudate, and 
twenty-four hours after injection constituted about 6 to 8 per cent 
of all cells present. The total mononuclear count gradually increased 
whereas the polymorphonuclear count gradually decreased, so 
that seventy-two hours following injection into the thoracic space, 
the mononuclear cells constituted from 75 to SO per cent and the 
polymorphonuclear cells about 10 to 12 per cent of the total cell 
count of the exudate. ‘The mesothelial cell of the parietal pleura 
constituted a small percentage of the cells of the exudate. 
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The mediastinum and the pulmonary ligaments were the more 
actively absorptive structures in the thorax. Within one hour 
following injection into the pleural cavity these organs were super- 
ficially blackened, whereas the pericardial, diaphragmatic and parie- 
tal pleura were relatively free of pigment. The lungs invariably 
were free from pigment, and it was evident, as was substantiated 
later, that the visceral pleura is not an effective absorptive mechan- 
ism. The mediastinum, especially, presented an adhesive surface 
to the exudate, so that graphite-laden polymorphonuclear Jeuko- 
cytes and monocytes were fixed very early to the mesothelial sur- 
face and often were so massed as to hang in festooned clumps from 
the lamella. Graphite-laden polymorphonuclear cells, as well as 
free graphite, entered the mediastinum and were carried to lymph 
nodes in the anterior part of the thorax. The lymphatic system only, 
so far as our observations indicate, was involved in removing these 
cells and free graphite from the mediastinum. 

(‘oincident with, or shortly after the disappearance of, the neutro- 
phils from the exudate, they were not present in the mediastinum. 
Sections taken several days following an injection of graphite dis- 
closed massed infiltration of graphite-laden clasmatocytes in the 
mediastinum, whereas the original actively phagocytic neutrophils 
had entirely disappeared. 

Cellular differentiation went on within the masses of exudate, 
the mediastinum, and the pulmonary ligament. Many clasmato- 
cytes, heavily packed with graphite, sent out fibrous processes and 
appeared as fibroblasts. Other cells, less actively phagocytic, with but 
a few granules of graphite, likewise gave rise to typical fibroblasts. 

Conclusions. We believe that the evidence warrants the following 
cy tologic statements: 

|. The pelymorphonuclear leukocyte, so actively phagocytic in 
the early exudates, disintegrated without further transformation. 

2. The large number of mononuclear cells arose from the locally 
produced wandering cell, the blood monocyte and perhaps the 

mphocyte. 

3. The majority of the mononuclear cells continued as spherical 
imeboid cells, whereas many others produced connective-tissue 
ibers and resembled fibroblasts. 

t. The cells resembling fibroblasts which appeared in the fully 
rganized exudative cellular masses may be derived both from 

ismatocytes and lymphocytes, from locally produced fibroblasts, 

id from the mesothelial cells of the parietal pleura. 
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NATIVE INFESTATION WITH DIPHYLLOBOTHRIUM LATUM 
(FISH TAPEWORM). 


WITH A REPORT OF 5 CASES IN CHILDREN. 


By I. Pinot, M.D., 
AND 


I. M. Levin, M.D., 


CHICAGO, ILL. 


(From the Department of Pathology and Bacteriology, University of Illinois, College 
of Medicine. 


IN a previous communication! we reported an instance of native 
infestation with fish tapeworm in a child aged seven years. Up 
to that time all the cases that we had observed were in Jewish 
women, none in men. 

In analyzing the sources of the infestation we found that the 
most possible mode was through the raw minced fish which the 
housewife tasted to ascertain the degree of seasoning necessary in 
the preparation of “gefiillte fish.” In our little patient a history of 
tasting the raw minced fish was elicited. 

The literature on native infestation strikingly brings out that the 
majority of the cases are in children and that most of the children 
are of Jewish extraction. Of the total 19 native cases collected by 
Barron? the infestation was reported in 14 children from two to 
eleven years of age. In 1 the age was not reported and only 4 were 
adults. Wilder and Radda* reported 2 more cases in Jewish chil- 
dren. To these 21 we have added 5 more, all in children three to 
fifteen years of age, giving a total of 26 native cases reported to 
date. In a table herewith are listed all the children, constituting 
21 of the 26 cases. Sixteen of the 21 children were Jewish. 


ge 
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CHILDREN INFESTED With TAaPpEWorM. 


Awe 
Sex yrs Parent Residence 

1. Nickerson J. Am. Med. Assn., 1906, 46, Male 2 Finnish Minnesota 
711 

”. Becker Illinois Med. J., 1916, 30, 416 Male 11 Jew Illinois 

3. Riley J. Am. Med. Assn., 1919, 73, 1186 Male s Finnish Minnesota 

1. Riley Ibid Child Indian Minnesota 

5. Warthin Michigan Pub. Health Repts., Female 5 ? Michigan 
1920, 7 

6. Calvin J. Am. Med. Assn., 1922, 78,54 Female 7 Jew Illinois 

7. Calvin: Ibid Male 3. Jew Illinois 

Ss. Lyon: J. Am. Med. Assn., 1926, 87, 264 Male t Jew Indiana 

9. Levy and Pierson: J. Am. Med. Assn., 
1926, 87, S48 Male 1 Jew Michigan 

10. MeGavran and Songkla: J. Am. Med 3 lew Mass. 
Assn., 1928, 90, 1607 Male 

11. MeGavran and Songkla Ibid Female 1 Jew Mass. 

12. Nicholson: Canad. Med. Assn. J., 1928, Female 11 Scotch Winnipeg, 
19, 25 Can 

13. Pilot Med. Clin. North America, 1928, Female 7 Jew Illinois 
12, 211 

14. Vergeer: J. Am. Med. Assn., 1928,91,396 Female Jew Wisconsin 

15. Wilder and Rodda Minnesota Med., Male 5 Jew Minnesota 
1929, 12, 614 

16. Wilder and Rodda Ibid Female 7 ~~ Jew Minnesota 

17. Pilot and Levin Present case Male 3 Jew Illinois 

IS. Pilot and Levin Present case Female 4 Jew Illinois 

19. Pilot and Levin Present case Female 3 Jew Illinois 

20. Pilot and Levin Present case Male 15 Jew Illinois 

21. Pilot and Levin Present case Female s Jew Illinois 


Case Reports. (se I.—-h. H., a Jewish girl, aged four vears, born in 
Chieago, was brought in for examination by her mother because of segments 
noticed in the stools. For six months alternating attacks of diarrhea and 
constipation were noted. Otherwise the child was apparently in good health. 
(n examination she appeared well nourished and revealed no physical 
ibnormalities. In the stools many ova of Diphyllobothrium latum were 
demonstrated. The urine was normal; blood, 88 per cent hemoglobin 
Sahli), 4,500,000 ervthrocytes; 8200 leukocytes; 50 per cent neutrophils, 
| per cent eosinophils; 43 per cent small lymphocytes; and 6 per cent 
irge lymphoevtes. Oleoresin aspidium was administered in divided doses 
ind 125 em. of tapeworm, typical of Diphvllobothrium latum were expelled ; 
the head was not demonstrated. The child had a habit of tasting the raw 
nineed fish while her mother was preparing “ gefiillte fish.”’ Subsequent 
\aminations of stools have revealed no ova or segments, 


Case Il.—R., boy, referred by Dr. J. Lifsechutz, aged three and a half 
ears, born in Chieago, apparently in good health was brought because 
i¢ mother noted segments in stools. Examination of the feces revealed 
any ova typical of Diphyllobothrium latum. The blood examination 
as as follows: Hemoglobin 70 per cent; erythrocytes, 4,200,000; leuko- 
tes, S600; 40 per cent polymorphonuclears; 54 per cent small lympho- 
tes; 4 per cent large Ivmphoevtes; and 2 per cent eosinophils. Following 
‘eatment administered at home, several feet of the fish tapeworm were 
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passed. lor three subsequent months no ova were demonstrated in the 
stools but recently, one vear later, there appeared numerous ova. The 
mother stated that she also has been passing segments and in her stools 
many ova were demonstrated. Both mother and ehild had the habit of 
sampling the uncooked minced fish, in the preparation of “ gefiillte fish.” 


Case III.—M. Y., boy, Jewish, born in Chicago, aged three vears, was 
brought to the Edgewater Hospital by Dr. Mandel, because of segments 
noticed in the stools by the mother for the past four months. There were no 
other complaints. The bowel movements were regular; the appetite, how- 
ever, was only fair. Both mother and child frequently tasted raw minced 
fish. Feces of the mother did not, however, reveal any ova. The urine was 
normal; blood: 80 per cent hemoglobin, small lvmphoeytes, 65 per cent; 
large lymphocytes, 12 per cent; polymorphonuclears, 22 per cent, and eosino 
phils, 2 per cent. On administration of the oleoresin aspidium in divided 
doses of 4 minims each hour for five hours, 12 feet of tapeworm, typical 
of Diphyllobothrium latum, were expelled. The general condition of the 
child was good. No abnormal phvsical findings were found. Several 
examinations of stools after the treatment have revealed no ova to date 


In 2 cases the history of sampling the uncooked “gefiillte fish” 
Was not obtained. 


Case IV.—J. 5, Jewish, aged fifteen vears, was sent in by Dr. Waldman 
to the Lutheran Deaconess Hospital, April 20, 1930. He was born in 
Maywood, Illinois. Parents were born in Roumania. He recently noticed 
cramping pains on both sides of abdomen. He developed diarrhea and 
passed several stools containing many segments of tapeworm. One stool 
was brought to us and on examination revealed segments and ova typical 
of Diphyllobothrium latum. No treatment was instituted. In two sub 
sequent stool examinations, April 26, 1930, and May 15, 1930, no ova were 
demonstrated. His mother frequently prepared “‘gefiillte fish’? but he denied 
sampling it in the raw state. However, in this patient it is probable that 
infestation resulted from eating the insufficiently cooked fish. The blood 
count taken one week after expelling worm was as follows: Hemoglobin 
80 per cent; erythrocytes, 4,300,000; leukocytes, 9200; small lymphoeytes, 
26 per cent; large lymphocytes, 5 per cent; polymorphonuclears, 6S per 
cent; no eosinophils. 


Casr V.—B. D.8, presented herself on September 8, 1930. She was born in 
Chicago. While visiting in Youngstown, Ohio, two weeks before, she passed 
segments of tapeworm. She was given a course of treatment and expelled 
several feet of worm on two occasions. Dr. Tamarkin was kind enough to 
send us a portion of the parasite, which on examination proved to be seg- 
ments of Diphyllobothrium latum. At present the stool contains no ova 
Blood examination was as follows: 80 per cent hemoglobin, 4,400,000 
erythrocytes; 7900 leukocytes; 45 per cent polymorphonuclears; 23 per 
cent lymphocytes; 27 per cent large mononuclears; 4 per cent transitionals; 
and 2 per cent eosinophils. Her mother denied eating “ gefiillte fish”’ in 
any form, and stated that only tuna fish and halibut entered into her diet. 


Several points of clinical interest should be noted with reference 
to our cases. Diarrhea or constipation was the only complaint. 
None had any marked general symptoms; there was no appreciable 
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anemia or eosinophilia. In all, the attention was drawn by the 
presence of segments in the fe CS 

The fish commonly used in the preparation of “gefiillte fish” by 
our patients were lake trout and pike, buffalo and carp. The pike, 
trout and pickerel are known to be infested. Fish from the Canadian 
Lakes‘ and from the lakes of Northern Minnesota through feeding 
experiments on dogs have been shown to be infested.’ 7 The life 
cycle of the broad tapeworm has been studied by Jannicki and 
Rosen® and in the Minnesota Lakes by Essex. The eggs after 
being deposited in water are burst in nine to twelve days by a ciliated 
body, which swims freely, and if ingested by fresh-water copepods 
become larger in the body cavity and are known as procercoids. 
The parasitized copepods in turn may be ingested by fresh-water 
fish. The larve migrate through the stomach wall and develop 
into a worm-like structure | to 2 em. in length called plerocercoids, 
which lodge in the viscera and musculature of the fish, and are 
never encysted.® If the raw or poorly cooked infested fish 1s 
eaten the adult tapeworm forms in the intestinal tract of man, 
dog, fox, cat and bear. 

It is obvious that to prevent ti ypeworm infestations in children, 
Jewish mothers must be warned against permitting sampling of the 
raw fish. They should be instructed to cook the “gefiillte fish” 
balls thoroughly. It would appear from our observations that young 
children are easily infested and perhaps can be considered more 
susceptible than adults. More studies are necessary, however, to 
determine such greater susceptibility. 

The treatment followed is that outlined by Osborne and Fishbein.'° 
The patient is placed on liquid diet for three days and receives a 
cathartic mixture of magnesium sulphate and spirits of chloroform, 
(0 gm. and 15 cc. respectively to 2 ce. of water, three times daily, 
one hour before meals in tablespoonful doses. The patient enters 
the hospital without food in the morning and is given 4 capsules 
of oleoresin of aspidium (0.5 gm. adult dose in each capsule) and 
an hour later the dose is repeated. In two hours, three table- 
poonfuls of the cathartic mixture are administered. ‘The stools are 
passed in a pan of warm water and sent to the laboratory. In 
children one-half the adult dosage is administered. In one young 
child 4 minims given each hour for five hours was tolerated without 

omiting. (Case 1V). 

Summary. [ive cases of native infestation by Diphyllobothrium 
iatum are reported in children. 

All of our patients were Jewish; 21 of 26 cases of native infesta- 
ions collected from recent literature were in children three to 
fifteen years of age; 16 of the 21 were Jewish. 

Infestation in 3 of our cases occurred from sampling the raw fish 

hile being prepared into “gefiillte fish.” The other two probably 
leveloped from improperly cooked fish. 
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REVIEWS. 


Moprern Surcery. By Joun Cuatmers DaCosta, M.D., LL.D., 
F.A.C.S., Samuel 1). Gross Professor of Surgery, Jefferson Medical 
College, Philadelphia. Pp. 1404; 1050. illustrations. Tenth 
Edition revised and reset. Philadelphia: W. B. Saunders Com- 
pany, 1931. Price, $10.00. 


THE satisfaction to a young author from his successful medical 
book is only to a small extent furnished by contemplation of his 
royalty cheque; still more must this be true in the case of the mature 
practitioner who thirty-seven years later sees the tenth edition of 
his successful work appear. Ten editions are usually sufficient 
guarantee of the merit of a book; in the present case we can assure 
in addition that the author has been singularly successful in his 
avoidance both of “the subtle trap of fashion” and of undue ten- 
acity to old impressions merely because they have been long held. 


K. K. 


INDUSTRIAL By Henry Fietp Suyru, M.D., 
Dr. P. HL, Assistant Professor of Industrial Hygiene, University 
of Pennsylvania, and Lorp Assistant Professor 
of Biological Sciences, The Drexel Institute. Pp. 313; 12 illus- 
trations, 3 plates. Baltimore: The Williams & Wilkins Com- 
pany, 1930. Price, 86.00. 


Tuis volume has been prepared in recognition of the growing 
importance of microérganisms in industry and the lack of publica- 
tions devoted to this phase of mycology. Following a brief intro- 
ductory discussion of physical and chemical factors that influence 
inicrodrganismal growth, the text is divided into twelve sections 
if several chapters each. The first ten sections include discussions 
of the biological processes involved in the manufacture of acids, 
icohols, leather, glue, gelatin, oils, farts, foods of various kinds, 
lothing, and a host of other products. Developing and patenting 
lew processes, identification of organisms and a tabulation of organ- 
isms of importance are presented in the last two sections. Each 
chapter is accompanied by a considerable number of references. 
(he book should be a valuable aid to students and technicians 
iterested in this field, and it contains much information that will 
e of interest to biologists generally. H. R. 
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Bricgut’s Diskask. OBSERVATIONS ON THE COURSES OF DIFFERENT 
TYPES AND ON THE RESULTANT CHANGES IN ReNAL ANATOMY. 
MerpicinE Monocrarus, Vout. XVII. By D. D. VAN Styke, 
and others, from the Hospital of the Rockefeller Institute for 
Medical Research. Pp. 130; 41 illustrations. Baltimore: The 
Williams & Wilkins Company, 1930. Price, $3.00. 


“CLINICAL, chemical and functional observations, continued from 
a few weeks to several years, are reported on 67 patients with 
Bright's disease, hemorrhagic, sclerotic and degenerative. Gross 
and microscopic anatomic findings are described for 17 of these 
cases.’’ Special emphasis is laid on the urea clearance test as a 
measure of renal function, and on the plasma proteins in relation 
to the occurrence of edema. The hemorrhagic group is fully repre- 
sented, the observations being based on 51 cases. The arterio- 
sclerotic group (as acknowledged by the authors) is insufficient 
(only 6 cases all in the late stage). The degenerative group includes 
10 cases but adds little to the understanding of these conditions. 

This book gives much useful data on the course, prognosis and 
diagnosis of Bright’s disease agreeing in general with the observa- 
tions of Volhard, Fahr and Addis. It will be of value to any one 
interested in and familiar with the modern conception of renal 


disease. G. R. 


TREATMENT OF EpiLersy. By Frirz B. Tatsor, M.D., Clinical 
Professor of Pediatrics, Harvard Medical School. Pp. 308; 11 
illustrations. New York: The Macmillan Company, 1930. 
Price, $4.00. 


Tuts work is supplemental to that of Lennox and Cobb, carried 
on under the auspices of the Epileptic Commission, appointed by 
Harvard University and supported by public funds. 

The questionnaire charts used are most searching. The keto- 
genetic diet is sound in theory and useful in treatment. Dehydration 
has not vet been employed sufficiently long to appraise its worth. 
Luminal is vastly superior to other drugs. Though the volume is 
entitled Treatment, excellent chapters are found on Etiology, 
Pathology, Diagnosis, Prognosis and Symptoms. 

Minor errors of commission and omission there are: the anti- 
quated term, nocturnal epilepsy, is employed, whereas somnolent 
is the better adjective; treatment of status epilepticus—gravest 
of all epileptic manifestations —is not given; 10 per cent of epileptics 
show psychotic episodes during which time there may be ferocious 
manifestations but their management is not considered. 

In the main, this book is admirable, especially for the treatment 
of children. There is an extensive bibliography and a good index. 
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ANNALS OF RoENTGENOLOGY, VoL. XII. Edited by James T. 
Case, M.D)., The Chest in Children. By E. Gordon SToLorr, 
M.D. Foreword by Beta Scuick, M.D. Pp. 432; 401 illustra- 
tions. New York: Paul B. Hoeber, Inc., 1930. Price, $15.00. 


This volume deals with a highly important subject; one which 
has heretofore received too little attention. A wealth of material 
has been drawn upon in the preparation of this work and the range 
of chest conditions depicted is quite complete. 

The book is profusely illustrated by most excellent roentgeno- 
grams. These occupy such a large portion of the volume that the 
text is of necessity quite sketchy and this, at times, to the detriment 
of clearness and coherence. 

This volume will serve its chief mission as a reference work. It 
is not sufficiently elementary for the beginner or sufficiently detailed 
for the advanced student. Its value to pediatricians in the interpre- 
tation of chest films is questionable. 

The roentgenograms reproduced are technically of such high 
quality as to cause one to regret that a chapter on roentgenologic 
technique in children had not been included. kK. Kk. 


TRANSACTIONS OF THE JAPANESE PATHOLOGICAL Sociery, VOL. 
XX, 1980. Pp. SOL; illustrated. Tokyo, Japan: The Japanese 
Pathological Society. 


Tne contributions of the Japanese to the science of pathology 
are in many fields but little known. It is therefore highly desirable 
that their annual product should be available to the western world. 
The 206 contributions in this volume go far toward accomplishing 
this purpose, especially as all titles are given both in Japanese and 
English or German. More than half the text is in these languages 
but it is unfortunate that (presumably on account of limitations of 
pace) no abstracts are given of the articles in Japanese. Perhaps 
lor the same reason, many of the articles do not contain much sup- 
porting evidence. While the range of subject is wide, the experi- 
mental cancer work is especially noticeable; to those with historical 
eanings, the article on the cytology of the bone marrow and the 
ood grouping of neolithic skeletons will prove alluring. 


E. K. 


WuNDER IN DER HemLKUNDE. By Erwin Ligk-Danzia. Pp. 
208. Miinchen: J. F. Lehmanns Verlag, 1930. Price, M. 5.00; 
in paper, 3.60. 


No medical book of recent times has made such an impression 
provoked as much discussion in Germany as the author’s “Der 
\rzt und seine Sendung.”’ With the literary ardor—one might 
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almost say, furor of postbellum Germany, Liek now tilts an ener- 
getic lance against modern superstitions in medical art such as oste- 
opathy, Abram’s electronic reactions, Couéism, Voronotf’s rejuvena- 
tion, and, the latest German “healer,” Zeileis. 

Yet recognizing the added complexity of the problem that rela- 
tivism in medicine as well as physics has introduced, he does not 
reject the miraculous in medicine. We are realizing with Goethe 
that “Art is the best expositor of Nature’ and in spite of the enor- 
mous recent accumulation of medical facts, medicine like other 
sciences is better comprehending its limitations and its dependence 
on the intangible. ‘‘Scientific medicine is perhaps better off without 
metaphysics. . . . the practical art of medicine without the 
irrational is impractical and unthinkable.” The sympathetic cure 
of warts is accepted by not a few “hard-boiled” dermatologists 
the same with some cases of eczema and psoriasis; and conversels 
the anatomical lesions caused by suggestion under hypnosis and in 
the ‘‘stigmatised”” are making the open-minded reflect. Perhaps 
there is something to be learned from the quacks after all. The 
answer to this can be found in the author’s stimulating, final chapter. 
I wish an English translator could be found for this vigorous and 
timely discussion. 


A System oF BACTERIOLOGY IN RELATION TO Merpicine. Vor. 
History, Morpuorocy, Puystotocgy. By various authors. 
Pp. 374; illustrated. London: His Majesty's Stationery Office, 
for the Medical Research Council, 1930. Obtainable in the 
United States at British Library of Information, 5 Eas: ‘“th St., 
New York. Price, £ 1.1.9, for this volume; for the set, £ 8.14.9. 


Tue importance and excellence of this new system of medical 
bacteriology has already been mentioned in these columns (Am. J. 
Men. Scr., 1930, 179, 120, 121) anent the volumes earlier published 
(Vols. 3 and 4). It is, therefore, meant as high praise to say that 
this first volume fully maintains the standards of its predecessors. 
At least 6 of its 14 authors have achieved international medical 
reputations. 

To the nonprofessional bacteriologists it will probably prove the 
most interesting and valuable of the series, on account of the his- 
torical and general nature of its contents. Of its S chapters the 
first and longest, by Bulloch of the London Hospital, gives in 85 
pages a satisfactory survey of the history of the subject, written 
from the point of view of 11 such topics as ancient doctrines, con- 
tagium animatum, fermentation, pyemia, technique, early classi- 
fications, doctrines of immunity and so forth. 

In the chapter on morphology, Barnard’s section on form in the 
living state causes regrets only on account of its brevity. The 


WALSCHEID: ABDOMINO- PELVIC DIAGNOSIS IN WOMEN 719 


chapters on the physics of the bacterial cell and on growth and 
reproduction assemble material which probably could not be found 
in any similar synthesis elsewhere in English; and although such 
subjects are somewhat beyond the sphere of the Reviewer's studies, 
he ventures a similar statement for the succeeding chapters on the 
theory of disinfection, metabolism and respiration. In the short 
essay on nomenclature and classification, Andrewes of St. Bartholo- 
mew’'s lays down valuable principles for classification in general, 
with illustrations from bacteriology, but goes no further, presumabl, 
as the information is available elsewhere in the series. 

The final, and fortunately lengthy, chapter on Variation by 
Arkwright of the Lister Institute is indeed a treasure. The recently 
and rapidly accumulated information on this subject is plainly and 
authoritatively set forth by one who has himself contributed notably 
to the subject. Though doubtless in a few vears much of it will 
have to be revised in the light of subsequently acquired information, 
it is a pleasure to read a systematized account of the numerous 
morphological and physiological variants detected (rough and 
smooth, H and O colonies, and so forth), their nature and limits, and 
their relations to true imitations, changes in virulence and similar 
important bacteriological phenomena. It seems almost a truism to 
assert that this system will long remain the authoritative statement 
of the subject in English. BE. kK. 


\BDOMINO-PELVIC) DIAGNosis Women. By Artucr 
Waxscugip, M.D., Director of the Obstetrical and Gynecological! 
Department of Broad Street Hospital, Pp. 1000; 398 illustra- 
tions. St. Louis: The C. V. Mosby Company, 1931. Price, 


Tue author divides his material into two parts, general considera- 
tions and regional diagnosis. The first part is unusual in the extent 
to which the connection between morphologic anatomy and pelvic 
lisease has been developed. Seldom in a book of this twpe has 
tructural development in relation to functional alteration been 
regarded as fully as here. The author has most elaborately built up 
the dependence of physiologic error upon an abnormal physical 
asis, following Jaylis’ theories, and frequently uses this foundation 

rv this deduction in succeeding chapters. 

Under general symptomatology occurs a wide discussion of the 
euroses and of the vagotonic and sympathetic symptoms met in 
elvic disease. Gynecologic examination and diagnosis comprises 

inical and some laboratory methods. Although histologic diag- 
osis receives scant attention, minor operative diagnostic procedures 
re described in detail. 
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The symptoms and findings of various pathologic processes are 
discussed in detail by regions in the second part of the book. Stress 
is laid upon certain important facts, of diagnostic or different value, 
by the inclusion of brief case histories. A short discussion of the 
forensic aspects of gynecology is included. The urinary tract, some 
lesions of the lower abdomen, and of the lower alimentary tract 
form concluding chapters. The thoroughness of the book, the 
attention to detail and the method of analysis by which to arrive 
at a diagnosis will make the book of value to those working in this 
particular field. 


BOOKS RECEIVED. 


NEW BOOKS. 


Zehn Jahre Forschung Auf Dem Physikalisch-Medizinischen Grenzgebiet 
By o. 6. Proressor Dr. FRreprRicH Dessaurr, Direktor des Institutes. 
Pp. 403; illustrated. Verlag and Leipzig: Georg Thieme, 1931. Price, 
M. 36. 

Die Chirurgie des Kropfes. By Dr. Kart Ursan. Pp. 85; 51 illustrations. 
Leipzig and Wien: Franz Deuticke, 1931. Price, M. 6.80; geb. M. 8.80. 

Progressive Medicine, Vol. I, March, 1931. Edited by Hosarr Amory 
Hare, M.D., LL.D., Professor of Therapeutics, Materia Medica and 
Diagnosis in the Jefferson Medical College, Philadelphia, Assisted by 
Leighton F. AppLteMAN, M.D., Instructor in Therapeutics, Jefferson 
Medical College, Philadelphia. Pp. 320. Philadelphia: Lea & Febiger, 
1931. Price, $3.50 per vol.; $12.00 per annum. 

The Surgical Clinics of North America, Vol. XI, No. 1 (Chicago Number, 
February, 1931). Pp. 225; 72 illustrations. Philadelphia: W. Bb. 
Saunders Company, 1931. 

The Medical Clinics of North America, Vol. XIV, No. 5 (Chicago Number 
March, 1931). Pp. 255; 21 illustrations. Philadelphia: W. B. Saun- 
ders Company, 1931. 

Textbook of Human Embryology. By CLEVELAND SYLVESTER SIMKINS, 
Pu.D., Associate Professor of Anatomy, University of Tennessee Medica! 
School, Memphis. Pp. 469; 263 illustrations. Philadelphia: F. A. 
Davis Company, 1931. Price, $4.50. 

Nervous and Mental Disease Monograph Series No. 53. Brain and Person- 
ality. By Pau. Scuitper, M.D., Pu.D., Research Professor of Psychia- 
try, New York University. Pp. 136. New York and Washington 
Nervous and Mental Disease Publishing Company, 1931. 

The Behavior of Health, By Dr. N. A. Ferri, Physician and Surgeon 
Pp. 236; 10 illustrations. Chicago: Advance Publishing Company, 
1930. Price, $3.00. 

The Inborn Factors in Disease. By ArcutpaLtp E. Garrop, K.C.M.G., 
D.M., LL.D., F.R.C.P., F.R.S., Consulting Physician to St. Bartholo- 
mew’s Hospital. Pp. 160. New York: Oxford University Press, 1931. 


Price, $2.75. 
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A Textbook of Surgery. By Joun Homans, M.D., Assistant Professor of 
Surgery, Harvard Medical School. Pp. 1195; 513 illustrations. Spring- 
field, Illinois. Charles C Thomas, 1931. Price, $9.00. 

The Papers and S peeche s of John Chalmers Da Costa, M.D.. LL.D.. SAMUEL 
1). Gross Professor of Surgery at the Jefferson Medical College, Phila- 
delphia. Pp. 440; 7 illustrations. Philadelphia: W. 8. Saunders 
Company, 1931. Price, $6.50. 

Clinical Interpretation of Blood Examinations. By Roper A. KILDUFFE, 
A.B... A.M., M.D., F.A.S.C.P., Director, Laboratories, Atlantie City 
Hospital. Pp. 629; 60 illustrations. Philadelphia: Lea & Febiger, 
1931. Price, $6.50. 

Clinical Allergy. Asthma and Hay Fever. By Francis M. RAcKEMANN, 
M.D., Physician to the Massachusetts General Hospital; Instructor in 
Medicine, Harvard Medical School. Pp. 617; 29 illustrations. New 
York: The Macmillan Company, 1931. 

The Significance of} the Peking Man. The He nderson Trust Lecture Ss, Vo. zi. 
By Proressor G. Smira, M.A., M.D., D.Sc., Lirr.D., F.R.S. 
Pp. 20; 16 illustrations. Edinburgh: Oliver and Boyd, 1931. Price, 
Sixpence. 

Outlines of Modern Biology. By CHuar tes Ropert PLUNKETT, Associate 
Professor of Biology, New York University. Pp. 711; 198 illustrations. 
New York: Henry Holt and Company, 1930. Price, $3.75. 

Odessaer Medizinische Zeitschrift Nos. 1 to 5, inclusive, 1930. Organ des 
Staatlichen Institute fur die Gesundheitspflege in Odessa. 

The History of Pediatrics. By Grorcr Freperic M.A., M.D. 
(Cantas.), Hon. LL.D. (Epin.), F.R.C.P. (London), Professor of Dis- 
eases of Children, King’s College, London. Pp. 526; 12 illustrations. 
New York: Oxford University Press, 1931. Price, $8.00. 

The Theory of Obstetrics. By M.C. DeGaris, M.D. Pp. 272. New York 
William Wood & Co., 1931. Price, $5.00. 


NEW EDITIONS. 


1n Introduckion to Pharmacology and Therapeutics. By J. A. GuNN, M.D., 
D.Sc. (epin.), M.A. (Oxon.), Professor of Pharmacology in the Uni- 
versity of Oxford and Fellow of Balliol College. Pp. 233. Second edi- 
tion. New York: Oxford University Press, 1931. Price, $1.50. 

Vodern Methods of Treatment. By Logan CLENDENING, M.D., Professor 
of Clinical Medicine, Lecturer on Therapeutics, Medical Department of 
the University of Kansas. With Chapters on Special Subjects by various 
contributors. Pp. 819; 95 illustrations. Fourth edition. St. Louis: 
The C. V. Mosby Company, 1931. Price, $10.00. 

“he Treatment of Chronic Deafness by the Electrophonoide Method of Zund- 
Burguet. By George C. Catucart, M.A., M.D., Consulting Surgeon to 
the Throat, Nose and Ear Hospital, Golden Square. Pp. 111; 7 illustra- 
tions. Second edition. New York: Oxford University Press, 1931. 
Price, $1.50. 

‘oentgen Interpretation. By Grorce W. Hotmes, M.D., Assistant Pro- 
fessor or Roentgenology, Harvard Medical School, and Howarp E. 
RuGGies, M.D., Clinical Professor of Roentgenology, University of 
California Medical School. Pp. 339; 237 illustrations. Fourth Revised 
edition. Philadelphia: Lea & Febiger, 1931. Price, $5.00. 

An excellent, brief presentation of roentgen diagnosis in which the authors 
emphasize the usual appearances found, and not the variants. 
vou. 181, No. 5.—may, 1931 25 
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Treatment of Lobar Pneumonia by Felton’s Serum. A Preliminary 
Report Based on 58 Cases.—(owaNn, CRUICKSHANK, CUTHBERTSON, 
FLEMING and Harrineton (Lancet, 1930, 219, 1387) discuss in the 
first part of their presentation the causes of death in pneumonia, stating 
that this may result from cardiac failure, anoxemia, intoxication or 
complications. It is the intoxication that it is possible to render less 
severe by the use of the specific serum of Felton. They make it their 
habit on the admission of a patient suffering from pneumonia to give 
immediately 10,000 units of Type I and II intravenously, following 
this, as a rule, every eight hours with a similar dose until the tempera- 
ture falls below 102° F. In the meantime the sputum is typed and if 
not of the Type I or II group, apparently the serum is stopped. Fifty- 
eight patients are reported upon. They had 41 cases of Type I and II 
and the mortality rate was 7.3. In the other cases the mortality rate 
was 28.4 percent. As controls they used the death rates which appeared 
between 1906 and 1929—not a very satisfactory control, incidentally 
In the same issue of the Lancet there is ““A Report on Lobar Pneumonia 
Treatment by Concentrated Anti-serum,” by the physicians of the 
Royal Infirmary of Edinburgh. These authors report of a somewhat 
larger series of cases, more adequately controlled, as the patients as 
they came in were segregated—1 for control, 1 for serum treatment 
Of the serum-treated Type I individuals there were no deaths, while 
there were 5 in the control group. In the Type II pneumonias there 
were 5 deaths and 10 deaths in the control series. They state that in a 
disease such as pneumonia a small series of cases is not a sufficient 
number upon which to base reliable statistics. Furthermore, they cal 
attention to the fact that the death rate of the control cases undoubt 
edly was higher than in the serum-treated cases because of the fact 
that the controls happened to be considerably older than the treate: 
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patients. The serum, however, seems to lessen the severity of the 
disease and shortens the febrile period. Anaphylactic phenomena were 
observed in only 2 patients. Both of these two reports are highly 
suggestive, at least, of the value of Felton’s serum. More reliable 
statistics and data than can now be compiled will soon be available 
as reports appear in the literature of the patients treated by this specific 
preparation. 


Streptococci in Infection (Atrophic) Arthritis and Rheumatic Fever. 
In this article Nye and Waxe.paum (J. Exper. Med., 1930, 52, 885 
state that the work that they are reporting was begun with the idea of 
attempting to confirm the presence of streptococci in the blood stream 
in cases of infectious (atrophic) arthritis and that the work was sub- 
sequently enlarged to include the subject of the joint fluids, regional 
lymph nodes or subcutaneous nodules from cases of rheumatic fever 
as well. They were motivated by the fact that within the last two years 
there has been a revival of interest in the reputed presence of one or 
another type of streptococci isolated from the blood or joints of patients 
with infectious arthritis or rheumatic fever. The authors point out 
that in rheumatic fever at least there has been in the last three decades 
a series of reports from various clinics in which the authors have isolated 
the specific organism which they believed to be responsible for rheumatic 
fever. In the present work the technique that was employed followed 
closely that of Cecil, Nicholls and Stainsby. The technique of the 
culture of synovial fluid in the tissues was done according to accepted 
methods. The results of these bacteriologic studies were totally incon- 
clusive. By the clot method there was no growth in a considerable 
series of cases of acute arthritis, chronic arthritis and rheumatic fever. 
In the controls several times positive cultures occurred. The results 
of the cultures made the following year were also essentially negative. 
That is to say that while there were several instances in which there 
were positive blood cultures, at least 50 per cent of all the cultures 
made from each case proved to be sterile and no organisms could be 
demonstrated in the synovial fluids nor in the tissue substance. In 
discussion their work they mention the fact that if a streptococcus is 
the infective agent, no one has been able to explain why organisms 
recovered persistently by certain groups of investigators are so definite 

nd why the findings of other groups are entirely negative. They lean 
o the idea that in most instances the positive cultures are a result of 
contaminants either through air contamination, from the flora of the 
‘aboratory, or from the throats of the laboratory worker, and they 


consider that contamination is very likely to occur when a technique is 


mployed which demands subculturing from 10 to 15 times in a period 
four to six weeks. They consider that it is essential in order to deter- 
ine definitely the etiologic importance of streptococcus in the causa- 
ion of chronic arthritis and rheumatic fever that the organism should 

recovered consistently by several groups of laboratory workers and 
equate cultures and repeated cultures should be invariably positive, 
hile cultures from cases of other diseases and from normal individuals 
ould he negative. 
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Some Causes of Failure in the Operative Treatment of Inguinal 
Hernia.—Fircu (New Eng. J. Med., 1931, 204, 49) declares that the 
failure of accomplishing a cure in the treatment of inguinal hernia by 
operation can well be classed among the tragedies of surgery. The 
author feels that better results will be obtained in operations for inguinal 
hernia if the following facts are borne in mind. Extreme care should 
be given to the treatment of the sac and to especially avoid the invita- 
tion to recurrence offered by failure to free the sac high up and tie it 
off sufficiently high to avoid the little potential hernia often left. Both 
internal and external inguinal rings should not be disturbed in the pro- 
cess of operation. The internal ring normally has a sphincter action 
which is a bulwark against hernia, if there is no sae protruding. The 
external ring represents the attachment of a muscle. Attachments of 
muscles are not easily repaired if cut and a division of these fibers tends 
to weakness at a spot which is naturally subject to direct hernia. Direct 
inguinal hernia can be best repaired by a division of the anterior rectus 
sheath, thus allowing easy approximation of the muscles to Poupart’s 
ligament. 


Cervical Paravertebral Anesthesia in Thyroid Surgery... 
(Surg., Gynec. and Obst., 1931, 52, 25) states that the use of iodin in the 
pre-operative preparation of patients suffering from toxic goiter has 
done much to rid the mind of the surgeon of fear of cardiac collapse 
during operation and the danger of the so-called thyroid crisis following 
operation. A form of anesthesia, therefore, which will control this 
cardiac hyperexcitability even temporarily should be of benefit and 
the author demonstrates that cervical paravertebral anesthesia appears 
to accomplish this end, for in addition to anesthetizing the upper cer- 
vical nerves, it also anesthetizes the upper cervical sympathetic gang- 
lion and the upper part of the sympathetic cord. ‘This anesthetization 
renders the superior and middle cervical cardiac nerves incapable of 
transmitting to the heart the increased accelerator impulses caused by 
the hypersensitization of these nerves and the moderator impulses of 
the vagus reach the heart opposed only by the accelerator impulses 
through the lower cervical and upper thoracic cardiac branches of the 
sympathetic, which are usually not strong enough to overcome the 
vagus action completely and the pulse rate falls. Consequently during 
the operation of subtotal thyroidectomy for hyperthyroidism, cervical 
paravertebral anesthesia exerts a definite action toward slowing the 
rate of the pulse. Owing to the fact that under paravertebral anesthesia, 
cardiac shock is less marked, the operative procedure does not diminish 
the patient’s already weakened cardiac reserve and the postoperative 
course is smoother with relatively less cardiac reaction than with other 
types of anesthesia. 


i 
i 


THERAPEUTICS 


Gonorrheal Urethritis in Male Children. (./. rology, 1931 
25, 69) savs that gonorrheal urethritis in boys ts not a rare condition, 
though it is far less common than in female children. Infection usually 
results by direct method, due to precocious sexual activity. Children 
of all classes of society are subject to this infection. All urethral dis- 
charges in young boys should be regarded with suspicion and examined 
microscopically. Nonspecific urethritis may occur. It is generally 
milder in character, shorter in duration and is usually not accompanied 
by any complications. Clinically gonorrheal urethritis in male children 
is analogous to this disease in adults though it presents certain dis- 
tinguishing variations. The course of this disease is usually milder in 
children with few constitutional symptoms; complications are less fre- 
quent occurring chiefly after the period of early childhood. The essen- 
tial points of treatment are: local cleanliness, free action of all emune- 
tories, administration of alkalies with or without the use of urinary 
antiseptics and local employment of similar gonococcidal agents, as in 
adults, though in considerably weaker dilutions. 
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CARY EGGLESTON, M.D., 
ASSISTANT PROFESSOR OF CLINICAL MEDICINE, CORNELL UNIVERSITY MEDICAL COLLEGE, 
NEW YORK CITY, 
AND 
SOMA WEISS, M.D., 


ASSISTANT PROFESSOR OF MEDICINE, HARVARD MEDICAL SCHOOL, 
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Roentgen Ray Treatment of Thrombophlebitis. Hainan (Wien. 
cline Wehnschr., 1930, 45, 1368) claims that Roentgen ray treatment 


of thrombophlebitis is efficacious. He reports his experiences in treat- 


ing 17 cases with thrombophlebitis of the lower extremities. He 


exposed one or several areas of the involved extremity, depending on 


he extension of the process, to Roentgen ray. A current of LSO kilo- 
olts, with an intensity of 3 milliampéres, and a filter of 0.5 mm. of 
inc plus 2 mm. of aluminum was used. The distance was 28 em. 
lhe distance was 28cm. The amount of radiation administered during 
single treatment was about 15 per cent of the “HED.” In some 
stances the desired effect was attained with a single radiation; in 
ther instances as many as three successive radiations were performed. 
"he author reports remarkable results from this treatment. The 

erage duration of this condition was definitely shortened. The 
evere pain associated with the thrombophlebitis promptly ceased, and 
ie inflammatory process disappeared rapidly. Seven patients with 
irombosis of the saphenous vein recovered and were out of bed within 
ie to five days. Five patients with thrombosis of the deep veins 
ere able to walk within thirteen to twenty-six days. The symptoms 
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and signs in 5 patients with thrombophlebitis of the superficial and 
deep veins disappeared within nine to sixteen days. In 3 instances 
infarets of the lungs developed. This complication, according to the 
author, was caused by the transportation of patients to the Roentgen 
ray department, and cannot be attributed to the treatment itself. 


The Late Results in Exophthalmic Goiter Treated with Ergotamin. 
ADLERSBERG and PorGas (Med. KAlin., 1930, 26, 1442) report the 
results obtained in 13 of a group of 22 patients treated with ergotamin 
in 1924-1925. The remaining 9 patients could not be followed up. 
In virtually all of the cases the treatment produced nearly complete 
cure. The only residual symptoms found in any of the cases were 
slight tendency to emotional tachycardia, slight exophthalmus and a 
slight tendency to restlessness. These symptoms, the authors believe, 
are not evidences of persisting thyrotoxicosis, but rather are the com- 
mon residuals seen in such cases after any form of treatment. They 
cite their own previous experience and that of a good many other 
students of the disease to show that ergotamin is most effective in con- 
trolling acute manifestations of Graves’ disease. Further experience 
leads them to recommend its oral administration in preference to its 
hypodermic or intravenous injection, since by oral administration 
equally satisfactory results can be obtained, and there is much less 
tendency toward the development of toxic effects from the drug. 
They recommend an oral dose beginning with 3 tablets per day of 
1 gm. each, increasing up to 3 to 4 tablets three times a day. This 
dose is then to be diminished progressively and, after two or three 
weeks of treatment, the drug should be intermittent for from one to 
three weeks, following which it is administered on and off to control 
the symptoms. 


The Effect of Rectally Administered Salyrgan.— Both novasurol and 
salyrgan have been administered intravenously or intramuscularly. 
NaTaNnson (Klin. Wehnschr., 1930, 9, 2207) has now investigated the 
efficacy of salyrgan when given orally and by rectum. The oral 
administration of salyrgan, as has been found by others, was ineffective. 
The author then administered salyrgan to patients with cardiovascular 
disorders on whom the diuretic effect of intravenously injected salyrgan 
had previously been tested. When 6 cc. of a 10 per cent solution of 
salyrgan was administered in the form of a glycerin enema, diuresis 
invariably developed. The degree of diuresis, as a rule, was less 
marked than that following intravenous administration of the drug, but 
in a number of instances it was equal or even greater. The onset of 
the diuresis was slightly more delayed and the duration more prolonged 
than following the intravenous administration. Signs of rectal irrita- 
tion seldom developed, and the intensity of the irritation that occa- 
sionally occurred was not more marked than that observed after 
administration of euphyllin. An attempt was made to prepare effective 
salyrgan suppositories, but so far it has not been possible to make an 
uniformly active and nonirritant suppository. 


an 
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Diagnosis and Management of the Allergic Child. Karner (./. 
Med. Assn., 1931, 96, 571) states that a child suffering from the so-called 
allergic syndromes of asthma, eczema, urticaria and hay fever must be 
viewed from the standpoint of protein hypersensitiveness. A carefull) 
taken and thoroughly analyzed history is essential. This should include 
not only the history of a typical attack in its relation to foods, contact 
with animals, season of the year, time of occurrence and locality, but 
also a broad and general history of the case as a whole. In addition to 
the history, a complete physical examination and laboratory tests such 
as chemical examinations of the blood, cytologic studies and roentgeno- 
grams should be made and from 300 to 400 protein skin tests performed 
on each child by the scratch method. He believes that etiologic factors 
such as sensitization in utero, sensitization by passage of antigen through 
the intestinal tract, and sensitization through inhalation of antigenic 
dusts are of paramount importance. The management of the allergic 
child and a study of its progress under the careful regimen which he 
recommends give evidence that specific protein hypersensitiveness is 
as basically important to allergy as the tubercle bacillus is to tubercu- 
losis. From analysis of cases studied over a period of years he believes 
that the elimination of offending food or emanations, followed by 
desensitization, is a sound therapeutic procedure. 

Salicylic Acid Fruit in the Prevention and Treatment of Rheumatism 
in Children.— Epstein (Arch. Pediat., 1931, 48, 73) studied 131 children. 
He found that rheumatism like scurvy and rickets has its start in early 
life. The prevention of rheumatism means the prevention of heart 
disease. The treatment of rheumatism is essentially prophylactic. 
Beginning with the second year of life salicylic fruit juices should be 
added to the diet to prevent rheumatism. As there are a number of 
these fruits available, a fair selection can be made to suit the age and 
taste of every child, in and out of season. Strawberries, huckleberries, 
raspberries, plums, cherries, lemons, grapefruits or melons may be 
ised. They all contain one or more of the antirheumatic drugs in an 
active, natural state and can be given over a long period of time. 
Rheumatic children should be treated on a general plan of conservation 


of body strength, removal of infected foci, a dry, warm climate, a 
nutritious diet and salicylated fruits. During an acute rheumatic 


ittack, rest in bed, and small repeated doses of natural sodium salicylate 
vill do good without injuring the heart. Cardiac children must have 
bundant rest, gradual and proper exercise to prepare the heart for 
rduous work. They must be guarded against fatigue, exposure to 
hangeable weather and any possible infection. A diet, rich in all of 
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the elements of food, especially in digestible carbohydrates, minerals 
and antirheumatic fruits and vegetables, will maintain the heart in 
good working condition, will replace diseased tissue and strengthen 
the myocardium. Since many of the primary physiologic functions of 
the heart depend on the presence in the blood of calcium, magnesium, 
sodium and potassium in proper concentration, these inorganic salts 
must be amply supplied either in food or given as a drug. He states 
that the genesis of rheumatism consists essentially of a primary con- 
stitutional susceptibility and a secondary focus of infection from which 
the organisms or their toxins invade the body. The rheumatic sus- 
ceptibility is probably due to some biochemical tissue dysfunction caused 
by a metabolic derangement or a vitamin deficiency. Fresh fruits and 
vegetables contain many important elements for the proper functioning 
of the body cells. The salieyvlated fruits contain also antirheumatic 
substances in a natural and active state. A liberal supply of such 
fruits over a long period of time is of prophylactic and therapeutic 
value in rheumatism in children. 


Malnutrition in Children: An Attempt at Standardization of a 
Dietary.— -ROSENBERG (Am. J. Dis. Child., 1931, 41, 303) selected two 
groups of underweight children each consisting of twenty-five subjects. 
These were matched according to age, height, weight and sex. One 
group Was put on a special dietary and the other on a representative 
American dietary. The first was the experimental group, while the 
second was the control group. The progress of the two groups was 
compared at the end of six months. The experimental dietary con- 
sisted of a quart of certified milk daily, a variety of nuts, whole grain 
cereal products three times a day, fresh fruits and fresh vegetables 
twice a day, meat and eggs being excluded. In this diet it was evident 
that there was a preponderance of basic over acid-forming elements. 
The increase in weight proved the experimental diet superior from the 
standpoint of rapidity as well as of permanence of results. The increase 
in weight in the experimental group at the end of the six months’ period 
was 32 per cent greater than that in the control group. The increase 
in height was 24 per cent greater in the experimental group than in 
the control group. The more extensive anthropometric data established 
the validity of the results in the study of the weight gains, while further 
technical treatment of these data in relation to the girths of the arm 
and calf and the subcutaneous tissue over the biceps corroborated the 
superiority of the experimental dietary. The results proved the experi- 
mental dietary to have been superior for girls to a greater extent than 
for boys. It is likely that psychic factors played an important réle in 
the production of the sex differences. The studies of the blood showed 
no difference in progress in the two groups. The urinalyses indicated 
a much lower acidity for the experimental group than for the control 
group. The stools of the two groups showed a decided contrast in 
physical appearance, with a diminution in the total number of bacteria 
in the stools of the experimental group. The studies of nitrogen balance 
showed a slightly better retention for the experimental group. The 
experimental dietary was proved to be rich in vitamin B complex by 
the studies on rats. This is an important factor in a child’s dietary. 
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Studies of the Water and Sodium Chlorid Absorption and Metab- 
olism in Relation to the Skin. -Saikan (irch. f. Dermat. u. Suph., 
1930, 162, 19) studied water and sodium chlorid absorption by the 
skin through the use of the so-called q.T.Z. Tesponse, or time of absorp- 
tion of a wheal produced intradermally by the injection of 0.2 ce. of 
physiologic salt solution. He reports that the resorptive capacity of 
the skin for physiologic salt solution is altered in the majority of cuta- 
neous diseases; that a hydrophilia is present in psoriasis, seborrheic 
disorders and seborrheic eczema. Several notable examples in acne 
are cited. Striking variations occur from time to time in the course of 
such conditions as eczema and lupus erythematosus. The altered rate 
of absorption of salt solution tends to approach normal as the clinical 
condition of the patient improves. Kasabakas, on the other hand, in 
a series of cases of psoriasis denies that there is any tendency to a 
shortening of the time of absorption of the salt solution, and believes 
that the method which was devised by Perutz and Guttmann is unre- 
liable, either as a clinical test or a method of research. Mayr, in 
studying a series of universal dermatoses involving the entire body, 
points out that the notable decrease in the output of urine is not to be 
regarded as an evidence of water retention by the body, but apparently 
is associated with a greatly increased output of water through the skin. 
\ reduced urinary output, therefore, in cases of extensive dermatoses 
cannot be accepted as a necessary evidence of renal disease. 


Acrodermatitis Perstans and Acrodermatitis Continua (Dermatitis 
Repens) and Their Relation to Psoriasis.—‘These two articles, repre- 
enting papers presented before the British Association of Dermatology 
ind Syphilology this past summer, are in the best style of English 
linical case study, and emphasize what is gradually being recognized 
s a striking and suggestive relationship between conditions variously 
lenominated as pyogenic and intertriginous dermatitis of staphylo- 
occie origin, dermatophytosis, dermatitis repens and certain forms of 
soriasis, particularly the comparatively seldom recognized psoriasis 
ustulosa. INGRAM (Brit. J. Dermat. and Syph., 1930, 42, 489) and 
SARBER (¢hid., p. 500) discuss and concede a certain amount of funda- 
iental resemblance between the so-called histologic formula of psoriasis 

promulgated by Civatte and the histopathologic picture of acro- 
ermatitis perstans. Ingram emphasizes the resemblances between 
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certain cases of acrodermatitis and psoriasis, and particularly calls 
attention to the absence of injury, the completely sterile nature of the 
lesion to ordinary bacteriologic investigation, and the presence of flat 
white vesicles without evidence of fungus infection in certain of the 
cases of acrodermatitis continua. Both authors quote Strandberg’s 
opinion that acrodermatitis continua is a pustular form of psoriasis. 
Barber, however, feels that acrodermatitis continua can be quite 
sharply differentiated from psoriasis, that the former is always a 
staphylococcie dermatitis due to a peculiar strain of the Staphylococcus 
aureus. It is singularly interesting that Barber should recognize so 
clearly the clinical resemblances between acrodermatitis perstans and 
dermatitis repens, which he considers staphylogenous infections, and 
eczematoid ringworm and moniliasis, epidermophytid, infective eczema- 
toid dermatitis and psoriasis. He gives as the clinical characteristics 
of pustular psoriasis a tendency to exact bilateral symmetry, occurrence 
upon the thenar eminences and adjacent parts of the palm and the 
central parts of the soles or the inner side of the instep; the formation of 
interepidermic pustules in reddened scaly patches, and not as isolated 
lesions on previously normal skin; the occurrence of periodic acute 
exacerbations with rapid formation of new pustules and sensations of 
heat, throbbing and pain; the absence of suppurative paronychia and 
involvement of the mucous membranes and the entirely negative results 
of microscopic and cultural examination for fungi and pathogenic 
bacteria. Frequently cultures are completely sterile. To the Reviewer 
it would seem that the clinical characteristics and resemblances of 
so-called pustular psoriasis are as suggestive of a relation to the mycoses 
as to the pyogenic infections. The possibility of allergic response with 
rapid destruction of organisms present, in the violence of the local 
reaction, does not seem thus far to have been considered. 
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CHARLES C. NORRIS, M.D., 
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UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, PA., 


AND 
FRANK B. BLOCK, M_D., 


ASSOCIATE IN GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Treatment of Uterine Fibroids by Surgery.—-It has often been said 
that the reports of results from special clinics should not be taken as 
the average results which are obtained in the average metropolitan 
hospital where the work is not done by leading specialists. It might 
be of interest therefore to scan the report of ConEen (South. Med. J/., 
1930, 23, 875) which analyzes 1000 consecutive cases of uterine fibroids 
which were treated at the Charity Hospital in New Orleans and which 
were assembled from various services in the institution. Of this number, 
695 were operated upon and 305 were not subjected to operation for 
various reasons, the chief reason being that the patients refused. Of 
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those operated upon 4.5 per cent had an abdominal panhysterectomy, 
0.45 per cent had a vaginal hysterectomy, 86.4 per cent had an abdomi- 
nal supravaginal hysterectomy, the remainder being treated by various 
conservative operations. There was only one case in which the pathol- 
ogist reported sarcoma, while in 2 cases carcinoma of the cervix was 
reported. The operative mortality was 4.6 per cent, which of course, is 
distinctly higher than that shown by special clinics but is probably 
lower than the average mortality outside the special clinics. The 
influence of the Wassermann reaction on mortality seems negligible 
since the incidence of a positive reaction in the entire series was 20.4 
per cent while of those who died only 16.6 per cent had a positive 
reaction. 

Postoperative Urinary Retention.—One of the little annoyances 
which frequently complicate an otherwise normal postoperative con- 
valescence is the inability of the patient to empty the bladder. While 
not in itself serious as a rule it makes the patient quite uncomfortable 
unless the bladder is emptied by means of a catheter. The danger of 
the use of the catheter in these cases, under proper aseptic precautions, 
has probably been somewhat exaggerated but if a means of relieving 
the patient other than by instrumentation can be employed it might 
be of value, especially in patients of the apprehensive type. In a small 
series of patients, Korriors (Zentralbl. f. Gyndk., 1930, 54, 2530) has 
found that a rectal infusion of 50 cc. of 2 per cent novocain solution 
will accomplish the desired result in about 84 per cent of the cases. 
After the use of such an infusion the patient will usually void urine 
within an hour although in an occasional patient a second infusion may 
be necessary. Of course it is understood that in order to get results 
with this form of treatment the bladder must be reasonably distended 
and in this connection it must be realized that many patients are con- 
siderably dehydrated following an operation. Therefore the fact that 
a patient has had an abundance of fluid following operation does not 
necessarily mean that the bladder must be full because much of the 
fluid is often taken up by the tissues. Another point which must be 
observed is that the rectum should be empty when the infusion is given 
so that the drug may be easily absorbed. 


Roentgen Therapy of Pelvic Inflammatory Disease.—lor several 
years Roentgen irradiation has been recommended by various German 
iuthorities in the treatment of pelvic inflammatory disease, but appar- 
ently this form of treatment has not been enthusiastically accepted in 
this country judging by the paucity of reports. In Germany, however, 
t remains quite popular in certain clinics as evidenced by a report of 
Seitz (Strahlentherame, 1930, 37, 595) on 380 cases treated by this 
nethod. He is particular to emphasize that in acute gonorrheal inflam- 
nation of the adnexa the method is proscribed. In acute parametritis, 
owever, roentgen therapy seems of use by aiding absorption of the 
‘udate or else by hastening abscess formation. Its chief indication 
in the subacute and chronic cases of tubal inflammation or in para- 
ietritis. In the gonorrheal cases about 75 per cent are favorably 
fected as eviderced by subjective symptoms as well as objective find- 
igs, including a drop in the leukocytosis and a slowing of the erythro- 
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cyte sedimentation time. In tubal disease of septic origin and in para- 
metritis the results of this therapy seem perhaps somewhat more 
favorable. He usually gives only one treatment, which consists of about 


15 to 20 per cent of an erythema skin dose so that the ovaries receive 
from % to { of a castration dose. The usual conservative measures of 
treatment such as hot douches, ete., must be used in conjunction with 
the irradiation. 


OPHTHALMOLOGY 


UNDER THE CHARGE OF 


WILLIAM L. BENEDICT, M.D., 


HEAD OF THE SECTION OF OPHTHALMOLOGY, MAYO CLINIC, ROCHESTER, MINN. 
AND 


H. P. WAGENER, M.D., 


ASSISTANT PROFESSOR OF OPHTHALMOLOGY, MAYO FOUNDATION, ROCHESTER, MINN, 


Incidence of Retinal Arteriosclerosis, Without General Arterio- 
sclerosis, in Cases Diagnosticated Cerebral Arteriosclerosis.. 
(U.S. Vet. Bur. Med. Bull., 1931, 7, 60) reports his study of 37 World 
War veterans with cerebral arteriosclerosis, finding retinal arteriosclero- 
sis in 31 and generalized arteriosclerosis in 10. Retinal arteriosclerosis 
and generalized arteriosclerosis were present together in 9 cases. 
Retinal arteriosclerosis without generalized arteriosclerosis was found 
in 22 cases. Six cases showed no retinal arteriosclerosis. One of these 
had generalized arteriosclerosis and | hypertension. Age does not seem 
to be an important factor in the etiology of cerebral arteriosclerosis as 
the ages of the patients varied from thirty-four to sixty-three years, 
and 12 patients were under fifty-one. Hypertension was present in 5 
cases, 4 of which showed retinal arteriosclerosis. Syphilis was diag- 
nosed in only 2 of the 37 patients, one of them had slight retinal arterio- 
sclerosis, the other none. Ballou concludes that retinal arteriosclerosis 
occurs in a high percentage of cases of cerebral arteriosclerosis (83. per 
cent) and is a valuable confirmatory finding in establishing the diag- 
nosis. Generalized arteriosclerosis is a less common and less valuable 
finding as it occurs in only 35 per cent of the cases. Cerebral arterio- 
sclerosis seems to be an entity, distinct from generalized arteriosclerosis 
dependent on different etiologic factors. 

A new classification for a variety of ocular signs and syndromes that 
are apparently related to a diffuse liporeticular disease (Christian’s syn- 
drome) is offered by PaRKER Heatu (Arch. Ophthal., 1931, 5, 29) based 
on reports of Rowland and others, and 2 cases that came under his own 
observation. The first case, a child aged five years, developed, within 
three months before the author’s examination, difficulty in walking, 
shortness of breath, a dry cough, several annular defects in the skull, 
varying from 2 cm. to 7 mm. in diameter, marked right exophthalmos 
and other minor facial defects and deformities. Pathologic examination 
of tissue made postmortem showed some lipoidosis of the thyroid gland, 
of the cortical cells of the suprarenal glands, lymph nodes, renal epithe- 


NGOLOGY 
lium, liver, lungs, heart, dural plaques and bones. The second case, a 
hoy aged three years and eleven months, when twenty-two months of 
age, fell and struck his head. For four days he was drowsy and irritable. 
Ina few days several teeth came out. A few months another fall resulted 
in an injury to the head resulting in a swelling over the frontal bone. 
Large defects in frontal and parietal bones came later. Other physical 
findings and studies of the blood, spinal fluid and of urine gave negative 
information. Blood cholesterol was 315 mg. per 100 cc. A restricted fat 
intake, the administration of desiccated thyroid and anterior lobe of the 
pituitary by mouth, resulted in great improvement in health, lessened 
hone destruction and ultimate recovery. That several apparently un- 
related pathologic changes about the eves may be manifestations of 
the same or similar basic defects in fatty metabolism would seem prob- 
able in the light of conclusions based on studies of eve tissue and the 
similarity to changes described in cases of Christian’s syndrome. Arcus 
senilis of the cornea, Heule’s warts of Descemet’s membrane, vitreous 
bodies of cholesterol crystals and calcium soaps, and gg in 
the retina found in association with vascular disease may be classed 
as examples of the changes characterized by deposit of lipoids. 
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The Application of Medical and Social Science to the Problems of 
Acquired Deafness.--‘The modern otologist is not contented to pause 
when his professional verdict of incurable deafness has been given. 
\ware of the potential gravity of this serious crippling disorder in its 
psychologic, social and medical aspects, he is keenly interested in the 
veneral welfare of his deafened patient and in the inauguration of 
tneasures for his rehabilitation. The sense of hearing is the principal 
venue of one’s communication with human society. Pointing out 
that inability to adjust themselves socially and economically is an out- 
tanding characteristic of deafened adults, Patties (Arch. Otolaryngol., 
i930, 12, 1) states that 40 per cent of deafened persons are obliged to 

hange their occupations and that every individual with impaired 

caring requires certain rehabilitative assistance to maintain a normal 
svchologic attitude. Instruction in lip reading is the best weapon 
vainst an otherwise inevitable secludedness and loneliness. A suitable 

d to hearing, of which there are now many adapted to different types 


of deafness, should be used; and the person’s natural repugance to it 


iould be overcome. Vocational retraining should be instituted when 
dicated. Of course, every effort must be made to detect acquired 
cafness in the incipient stages, in the hope of checking its progress. 
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Two Cases of Mastoiditis Following Blows on the Mastoid Process. 
By producing a locus minoris resistentia, external violence is recognized 
as a predisposing factor to subsequent infection of the traumatized 
structures. Accordingly, a history of injury not uncommonly antedates 
the onset of a pyogenic or tuberculous osteoarthritis. The proper 
interpretation of the sequence of events in such cases is important 
from both an etiologic and a medicolegal standpoint. While your 
abstractor has no desire to become involved in the intricacies of forensic 
medicine, it would seem from the article by D’ONorrto (Arch. Ital. di 
Otol., July, 1930; abstr., J. Laryng. and Otol , 1930, 45, 892) that the 
mastoidal process is not exempt from infection after contusion of the 
overlying soft parts. He reports the occurrence of an acute suppurative 
mastoiditis necessitating operation in two men who had sustained post- 
auricular blows not long beforehand. ‘The author believes that the 
bacteria probably came to the mastoid cells by way of the blood stream 
although in one case the infection may have entered the tympanic 
cavity from the Eustachian tube and thence to the mastoidal antrum. 
Of course, there is always the possibility that the injury and the mas- 
toiditis though coincidental are independent of one another—causally. 
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Diagnosis of Early Tleocecal Tuberculosis.—Ileocolography, using a 
double contrast air-barium enema, is employed by GERSHON-COHEN 
(Am. J. Roent. and Rad. Therap., 1930, 25, 367) in the study of ileocecal 
tuberculosis, in conjunction with and after a single contrast enema 
and an intermediary examination. He regards the method more valu- 
able than either the single contrast enema or serial studies after a meal 
The method is self-sufficient in making the diagnosis of ileocecal 
tuberculosis at any stage. 

Results of Roentgen Therapy of Goiter, Based on 400 Cases. 
Observations of PFAHLER and VANTINE (Am. J. Roent. and Rad. Therap., 
1930, 24, 395) and those of other roentgenologists in a large series of 
cases of hyperthyroidism permit the conclusion that Roentgen therapy 
offers as great prospects of cure or marked improvement as can be 
obtained by any other known means. In cases causing pressure or 
embarrassment of respiration, surgery is indicated. In nontoxic cases 
the writers recommend surgical or medical treatment, depending upon 
the type. When medical treatment fails or surgery is refused, the non- 
toxic cases may be given several small series of treatments with littl 
danger of impairment of the normal function of the gland. 


RADIOLOGY 


Menstrual Headache.--Martin (Am. J. Roent. and Rad. Therap., 
1930, 24, 267) is of the opinion that one type of menstrual headache, 
characterized by pain in the occipital or frontal regions, nausea and 
vomiting, and relieved during pregnancy, probably has an endocrine 
origin. This type of headache may be partially or completely relieved 
in certain women past the age of forty vears by the production of an 
artificial menopause by irradiation. In younger women the value of 
castration seems doubtful, and it may even accentuate the symptoms. 
The author reports 6 cases, with good results in 3 after irradiation and 
the production of an artificial menopause. 


Roentgenologically Demonstrable Changes in Bone in Gaucher’s 
Disease.-—Since Pick, in 1922, described the so-called osseous form of 
Gaucher's disease, many such patients have been examined for lesions of 
the bone which might be demonstrable roentgenologically. Fischer, in 
1928, found in the literature 15 reports of cases with lesions of the bone 
and added 2 of hisown. Kirkuin and Herke (Am. J. Roent. and Rad. 
Therap., 1930, 24, 258) review 12 additional cases from the literature, 
and report 1 from the Mayo Clinic. In general the bone changes 
comprise marked general osteoporosis, destruction of the spongiosa in 
small or large areas, thinning of the cortex and widening of long bones 
and compression of the affected portion of weight-bearing bones. The 
proximal and distal ends of the femur, the vertebra, the tibia and the 
humerus seem to be involved most often and in that order. The 
patient observed by the authors was a woman, aged twenty-six years. 
Roentgen examination disclosed enlargement of the medulla and 
thinning of the cortex in the humerus and radius of both arms and of 
the upper ends of both femurs, with a general osteoporosis of the long 


bones. 


Paravertebral Abscess.-— Although clinically unrecognized in many 
cases, paravertebral abscess occurs very commonly in tuberculosis of 
the thoracre vertebrie, according to RigLer, and Hanson ( Radiol- 
ogy, 1930, 15, 471). Its Roentgen diagnosis is important because it is 
almost pathognomonic of tuberculous spondylitis. It may be the 
earliest Roentgen sign of tuberculous spondylitis and appear before there 
are any visible changes in the bodies of the vertebrae. The writers 
report 2 cases of this type. It may also be present in characteristic 
form along with changes in the vertebra which are not entirely diag- 
nostic; 2 cases of this variety are presented. Paravertebral abscess 
may overlap the shadow of the heart in ordinary roentgenogram of the 

hest and be mistaken for mediastinal disease. 


Mediastinal Pleural Effusion.—-Mediastinal pleural effusion, in the 
pinion of Sacer and Rieter (Am. J. Roent. and Rad. Therap., 1930, 
24, 225) is of rather infrequent occurrence and is often overlooked 
hecause of the difficulty in making the diagnosis. It is generally 
neapsulated, but may rarely occur as a free pleural effusion and extend 
condarily into the lateral pleural cavity. The purulent type gen- 
rally follows pneumonia and should be sought for when return to 
rmal does not occur after the usual period of illness. ‘The character- 
tic Roentgen finding is a triangular shadow on either the right or left 
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side of and continuous with the median shadow, from which it cannot 
be separated, regardless of the position in which the patient is placed. 
It may displace the adjacent part of the lung or heart, usually the 
latter, to the opposite side. No cardiac pulsation is visible in this 
abnormal shadow. In a series of 15 cases observed by the authors 
posterior effusions predominated and recovery occurred in all but 1 case. 
Six were empyemas of the posterior space; all were proved by thora- 
centesis and all recovered. 


Urography by Uroselectan. Intravenous urography, according to 


Hirscu (Radiology, 1930, 15, 480) has the following applications: (1 
In cases in which anatomic and pathologic obstacles exist for cysto- 
scopy ureteral catheterization or instrumental pyelography. (2) In 


cases in which there is ureteral obstruction and the pyelographie solu- 
tion cannot be injected beyond the obstruction. Intravenous urog- 
raphy should be used in patients having urethral strictures, severe 
bladder disease and severe bleeding. It is applicable also in cases of 
ruptured kidney, fistulae, transplanted ureters, acute and chronic disease 
of the adnexa, tuberculosis and prostatic hypertrophy. Its use is 
indicated in infants and children. It would appear that on the average, 
three exposures, the first at fifteen, the second at forty-five and the 
third seventy-five minutes after injection, will suffice. However, in 
cases of renal dysfunction clear visualization may not be obtainable 
until from six to twenty-four hours have elapsed. 


PATHOLOGY AND BACTERIOLOGY 
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Localization of Streptococci in the Tissues of Rabbits. In a careful 
study of this problem VALENTINE and Van Merer (./. Infect. Dis., 
1930, 47, 56) found that the localization of streptococci after intravenous 
inoculation of unpurified mass cultures is not intimately dependent 
on the source of the specimen or the clinical history of the person 
furnishing it. Regardless of the origin, the lesions were found in the 
joints in 66 per cent, in the muscle in 22 per cent, in the heart in 21 per 
cent and in the kidney in 18 per cent. There was very little difference 
found between streptococci from the mucosa of the buccal cavity and 
those isolated or cultured from acute or chronic apical abscesses. 


Killing Bacillus Tuberculosis by Chlorin in Water. ‘The numerous 
avenues open to the tubercle bacillus by which it may reach new hosts 
make any practical suggestion for closing any of these of great interest. 
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Korevorr and Daviporr (Proc. Soc. Exper. Biol. and Med., 1930, 28, 7) 
found that chlorin gas in tap water in a concentration of 30 to 50 parts 
per 1,000,000 is an active disinfectant, and renders suspensions of B. 
tuberculosis in water noninfective for guinea pigs in five minutes. They 
suggest the possible application of this in restaurants, soda fountains, 
drinking places, ete., where contamination with B. tuberculosis is 
encountered. 


Contribution to the Experimental Study of Acute Alcoholism (First 
Paper). Several questions relating to acute alcoholism and interesting 
from a medicolegal point of view have been studied by Simoni (./. 
phys. et path. gén., 1930, 28, 596). Some of the experiments were carried 
out on the human subject, while in others guinea pigs were used. 
Estimations were made of the alcoholic content of the blood and urine 
at various time intervals after the ingestion of aleohol. It was found 
that an equal dose of aleohol produced a greater rise in the alcoholic 
content of the blood when it was administered in concentrated form 
rather than diluted. This difference, however, was less noticeable when 
the quantities of alcohol administered were very great. The maximum 
in both blood and urine was reached one hour after ingestion, beyond 
which time the aleoholic content gradually fell, reaching normal in 
about seven hours. A second dose one hour or more after the first 
produced a second sudden rise in alcoholic content of blood and urine, 
which reached a maximum greater than the first. If the second dose 
was administered within an hour the alcoholic content rose steadily to 
& Maximum proportional to the amount of alcohol given. In compari- 
son to the absorption of alcohol given on an empty stomach, the absorp- 
tion following food was found to be retarded, but the concentration in 
the blood rose to just as high a level. The maximum was reached in 
two hours, while return to normal took twelve hours or more. The 
content of aleohol in the blood serum was found to be slightly greater 
than in the blood cells, in the proportion of about 5 to 4. The author 
has also recorded observations on cerebellar, vestibular and psychomotor 
signs at different stages of intoxication. 


Acute Alcoholic Poisoning of Adults and Children: Coefficient of 
Fatal Alcoholic Imbibition (Second Paper).—Simonin (./. phys. et path. 
én., 1930, 28, 624) has attempted to determine what level of alcoholic 
ontent in the blood following ingestion of alcohol is followed by a fatal 
esult. This figure, expressed in cubic centimeters per liter of blood, 
ias been termed the “coefficient of fatal alcoholic imbibition.” One 
atal case of alcoholic poisoning was cited in which the blood contained 
12 ce. per liter, but the author hesitated to state this value as the 

inimum for a fatal outcome in man. Experiments on guinea pigs 

dicated that the coefficient for these animals lay between 8 and 9, 

Yeath occurred only after some hours and after the alcoholic content of 

ie blood had fallen much below its highest level. The author has 

ileulated the approximate coefficient for children by a study of 12 

ises collected from the literature. His data indicated that for children 

e coefficient is approximately one-third of that for adults. For young 

iinea pigs, however, the coefficient was the same as for adult animals. 
| experimental study of the effect of insulin upon guinea pigs to which 
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aleohol had been administered showed that the insulin had no effect 
upon the alcohol and acted in the same way in animals which had 
received alcohol as in those which had not. 


Tissue Reactions to Intravenous Bacteria. Because of the general 
use of rabbits as test animals in studies of streptococci and other bac- 
teria it would seem that all investigators should familiarize themselves 
with the reactions of normal animals to the intravenous injections of 
dead bacteria and colloid substances. NyYk and PARKER (Am. J. Path., 
1930, 6, 381) in a well illustrated report found that there follows such 
injections a marked reaction in tissues containing reticulo-endothelial 
cells consisting of an increase in lymphoid cells which are eventually 
transformed into, or replaced by, monocytes and giant cells. 


Experimental Lobar Pneumonia in the Dog. and Roserr- 
son (Proc. Soe. Exper. Biol. and Med., 1930, 27, 973) have been success- 
ful in producing lobar pneumonia in dogs by means of the insertion 
through a radio-opaque catheter of a culture of pneumococcus suspended 
in a viscous starch broth mixture into a small bronchus of the lung. 
The characteristics of lobar pneumonia in man were reproduced both 
in the course of the disease and the pathologic processes. The differences 
noted were a greater degree of bloodvessel engorgement, the smaller 
amount of fibrin and the more rapid decrease in size of the resolving 
lung. (These differences would appear to be related to the use of animals 
suddenly brought in contact for the first time with the strains of pneu- 
mococci used, and the results might very well differ from those in man 
with his variable degrees of immunity response to the pneumococcus. 
Retrospector. ) 


Bacillus Diphtheria: A Variable Organism. The pleomorphic 
character of Bacillus diphtheria has long been recognized but the signifi- 
cance of the forms noted has not been clear. SmitTH and JoRDAN (./. 
Bacteriol., 1930, 20, 25) speak of the invisible forms obtained by filtration 
of aged cultures as the protobacterial forms and they found that there 
developed from these through a constant sequence of morphologic 
types, viz., granules, giant cocci, micro- and diplococci, finally the pleo- 
morphic bacillary forms. None of the cultures recovered from the 
filtrates possessed virulence and there were many other changes from 
the original cultures noted. These Yale authors believe these proto- 
bacterial forms must play parts of fundamental importance in infection 
and resistance. A study on the dissociation of the diphtheria bacillus by 
Yi of Harvard (J. Bacteriol., 1930, 20, 107) leads the author to conclude 
that smooth virulent and toxic diphtheria bacilli are transformed to 
nonvirulent, “R” (rough) forms in the throats of patients during con- 
valescence. ‘Toxin formation may diminish independently of mor- 
phologic change. The dissociation in vitro seemed to be governed by 
contact with antibacterial rather than with antitoxic serum and he 
therefore considers it logical to vaccinate carriers of “S”’ (smooth 
diphtheria bacilli with “S” vaccine. 
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The Nature of Dietary Deficiencies of Milk. Von Bunge pointed out 
that milk is too poor in iron to meet the needs of the growing young for 
this element and that young are born with a store of iron that lasts 
through the suckling period. Numerous experiments in the modern 
era have demonstrated that when young growing rats are restricted to 
a diet of milk alone development is soon arrested and anemia develops. 
Hart and Steenboch demonstrated that the addition of copper and 
iron to such a diet results in prompt relief of the anemia. So far as 
the life histories of their animals go, they seem to prove that two out- 
standing deficiencies of milk are iron and copper. Their experiments 
did not extend through the period of reproduction. Brecker and 
McCouium (Am. J. Hyg., 1930, 12, 503) report experiments showing 
the reproductive behavior of rats on rations consisting chiefly of dried 
milk. The data presented show that where rats are confined to rations 
consisting chiefly of milk and dextrinized starch progress is not normal. 
Recent investigations in several laboratories have shown that liver is 
rich in copper. Itisalsorichiniron. Since the rats used in the present 
experiments have succeeded so well on milk supplemented with ferric 
citrate and copper sulphate, six generations having shown normal 
growth and normal fertility, it is evident that it is the richness of liver 
in these two elements which makes it an effective supplement to milk. 
That a combination of milk, iron and copper is capable of further 
improvement is shown by the fact that on certain other diets it was 
possible to stimulate growth at a greater rate and attain greater size in 
the animals. Combinations of milk powder and 5 per cent of liver did 
not induce more rapid growth, greater size or greater fertility than did 
the milk powder supplemented with iron and copper. It is not improb- 
ible that there is a quantitative relation of liver and milk more favor- 
ible to growth than that employed in these diets. Further work will 

how whether this is true and also whether liver, if fed at higher levels, 
will contribute something other than iron and copper to a milk diet 
hat will render it more effective in producing optimal growth in the rat. 


The Abatement of Noise.—A study of city noise has just appeared 
in a report of a commission appointed by the Commissioner of Health 
0 study noise in New York City and to develop means of abating it 
Report of Noise Abatement Commission, Department of Health, City of 
Vew York, 1930). The commission made a careful study and the 
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report contains an exposition of the subject from the popular, scientific 
and serious standpoints. The commission undertook the first complete 
scientific analysis of city noise ever attempted. A traveling laboratory 
carried two types of noise-measuring devices, one that measured the 
deafening effect of noise and another called a “noise meter” that 
picked up the noise directly through a microphone and registered its 
intensity on a dial. The unit of loudness used was the decibel. This 
is approximately the smallest change which the ear can detect in the 
level of sound. The commission also studied the effect of noise upon 
the hearing apparatus and the nervous system. They concluded that 
the continual pressure of strident sound to which New Yorkers are 
subjected tends to produce impairment of hearing, to induce harmful 
strain upon the nervous system, leading to neurasthenic and psych- 
asthenic states, to cause loss of efficiency of workers and thinkers, and, 
finally, to interfere so gravely with sound refreshing sleep that rest is 
difficult and in some cases impossible. That noise is harmful is suffi- 
ciently evidenced by the feeling of annoyance it causes almost everyone, 
and also by the fact that in many cities and in different countries 
the effect of noise has been seriously considered. So far as the sources 
of city noises are concerned, they were found to come chiefly from the 
following: Traffic automobiles, trucks, buses, motores cles: trans porta- 
tion—trolley cars, trains, subway, elevated, railroads; building opera- 
tion—pneumatic drills and riveters, exhausts from steam and gasoline 
hoists and shovels, pile drivers, blasting, unloading, loading, shouting, 
compressors; homes—loud speakers, pianos, phonographs, musical in- 
struments, late parties, barking dogs; streets—radio and music stores, 
peddlers, loiterers, garage and taxi stands; harbor and river—whistles, 
bells, sirens, motor exhausts, horns; collection and delirery—ash, garbage, 
milk, papers, food, mail, express; miscellaneous—airplanes, factories, 
restaurants, amusement halls. 


A Comparative Study of Hemolytic Streptococci From Patients Con- 
valescent From Scarlet WHEELER and West (./. 
Infect. Dis., 1930, 47, 16) undertook an investigation of 85 cases of 
scarlet fever to determine whether the type of hemolytic streptococci 
intitially present became altered in any way during the course of the 
infection, or whether any relationship could be established between the 
reactions of a particular strain and the epidemiologic evidence of its 
ability to induce infections in human beings. From 50 to 60 per cent 
of the patients were found to be carriers of hemolytic streptococci at 
the end of the thirty-day quarantine period required. The failure to 
find streptococci even when repeated examinations were made could 
not be accepted as definite evidence of the absence of streptococci. 
Thus, from 5 patients who gave one, two or three negative cultures, 
cultures were again taken and hemolytic streptococci were recovered 
in every instance. While the clinical histories of 47 patients indicated 
that during the early stages of the disease between 20 and 30 per cent 
had probably been the source of the incitant of infections in other 
persons, only 2, or less than 6 per cent, of 34 patients who were carriers 
of hemolytic streptococci at the time they were released from quarantine 
gave a history of being the probable source of the incitant of infections 
in persons in contact with them later. The strains isolated during the 
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early stages of the disease from 60 typical cases of scarlet fever were 
found to vary widely with respect to their cultural, biochemical and 
serologic reactions and their toxigenicity. No fundamental differences, 
however, were observed between the streptococci isolated from the same 
or from different patients during the course of the disease or from 
healthy convalescent carriers as long as from two to six months after 
onset. Moreover, no differences were observed that could be cor- 
related with the apparent infectivity of the strain at the time it was 
isolated. Comparative tests on a number of cultures of streptococci 
from each of 18 patients showed that in 12 instances those isolated at 
the end of the quarantine period or later were identical in all their 
reactions with the streptococci isolated from the initial culture from 
the same patient. In 5 of the 6 cases in which they were not identical 
the history of contact indicated the possibility of the transfer of the 
second type of streptococci from another patient known to harbor such 
a type. The usual cultural, biochemical and serologic tests and the 
tests for toxin production all fail to differentiate the hemolytic strepto- 
cocci isolated from patients with scarlet fever from those from convales- 
cent carriers or to indicate their probable pathogenicity for human 
beings. At present, therefore, a system of quarantine for scarlet fever 
based on bacteriologie examination would be impracticable. 
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Diminution of Chlorid Measurement After Drying Blood and Tissues. 
SUNDERMAN and WILLIAMS (from the John 
Herr Musser Department of Research Medicine, University of Penn- 
lvania, and the Ayer Laboratory, Pennsylvania Hospital). In deter- 
iining the chlorid content in tissues, we have found that the amount 
chlorid recovered from the material analyzed after drying was always 

s than the amount recovered from the material analyzed in the wet 
ate, the difference amounting to as much as 31 per cent. When the 
ied tissues were covered with water for an appropriate period of time 
fore AgNO;-HNO; digestion, the quantity of chlorid recovered from 

e dried samples was practically the same as that recovered from the 
ginal wet samples. Experiments which we have made suggest that 
(or fatty acids) may be responsible for the diminution of chlorid 
asurement after drying. With the increasing extension of our 
thods to tissue analyses, and since many of our tissue analyses are 
ide on dried samples, we believe attention should be directed to 
technical difficulty encountered in the chlorid determination of 
ed biological materials. 
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Does Any CO, in the Blood Exist as Carbhemoglobin? Wiviam ©. 
SrapiE and HELEN O'BRIEN (from the John Herr Musser Department 
of Research Medicine, University of Pennsylvania). Bohr’s old hypo- 
thesis, supported by Bayliss and others, that a considerable part of 
the COs in blood exists as a direct combination with hemoglobin called 
‘arbhemoglobin, had been completely replaced by the current notion 
that all CO, exists as physically dissolved CO, or as bicarbonate ions. 
Recently, Henriques showed that the rate of exchange of CO, from the 
blood in the lungs was far in excess of that calculated from velocity 
data obtained from simple aqueous solutions and he showed that in 
hemoglobin solutions the velocity of the reactions HxCO; — H,O + 
CQO» was greatly increased. This fact, since abundantly corroborated 
by Van Slyke and Hawkins (1930) and Dirkin and Mook (1930), led 
Henriques to revive the Bohr hypothesis that 30 to 60 per cent of the 
CO, of the blood was in the form of carbhemoglobin. To support this 
hypothesis Henriques measured the activity of the bicarbonate ion in 
hemoglobin solutions by the Donnan membrane method and found, 
as had Stadie and Hawes (1928), that a yoo; was diminished by the 
hemoglobin. This he attributed to carbhemoglobin formation whereas 
Stadie (1929) concluded it was due to a simple physicochemical 
mechanism depressing the activity coefficient of the bicarbonate ion. 

Stadie and O’Brien in this paper present two types of evidence on the 
problem. (1) A hemoglobin solution containing known concentration 
of Na was divided into two portions. The first was titrated with HC] 
and the pH determined electrometrically. From the data NaHb can 
be calculated at any pH. The second portion was equilibrated with 
CO, and the pH and total CO, was determined. The total CO, is 


CO: H2CO; + NaHCO; + HbCO: 


Also: NaHCO; = b — NaHb 
where b is total base and HbCQO, is hypothetical carbhemoglobin. A|! 
factors are now known except HbCO. which may be calculated. It 
was found that no appreciable amount of COQ, was present as HbCO, 

2. Solutions of hemoglobin containing known base (Na) were equili- 
brated with CO, in the Stadie and Sunderman (1931) freezing-point 
apparatus and the depression( A) of the freezing-point determined. Th 
concentration of the bicarbonate ion can be calculated by the equation 


= 
HCO; 1.86f 
where f = osmotic coefficient. It was found that the Cyco, osmotic 
ally determined and the HCO ; calculated from the CQO: pressur: 
accounted within +4 per cent for the total CO. 

The conclusion from the two types of experiment is that no carb 
hemoglobin exists in the blood but that all COz is in the form of HeCO 


or HCO3. 


Breathing Measurements of Normal Newborn Infants.—DouG.. 
P. Murpny and Epwarp S. Torre (from the Gynecean Hospit: 
Institute of Gynecologic Research and the Department of Pediatric 


PHYSIOLOGY 743 


University of Pennsylvania). The object of the study was to determine 
the minimum ventilation needs of full term normal infants. Exact 
knowledge upon this point was found to be lacking. Such information 
had a practical bearing upon the application of the Drinker respirator 
in the treatment of asphyxia neonatorum. 

The observations were carried out during the months of June, July, 
August and September, 1930 in the University of Pennsylvania Hospital 
Maternity Department. 

Only full term healthy infants were tested. Test day weight, full 
length, sitting height and chest circumference at the nipple line were 
recorded. To secure measurements of sleeping infants tests were made 
as soon after feeding time as possible. 

A group of 74 infants were tested, 50 of which gave sleeping records. 
The measurements were made using a plethysmograph connected with 
a delicately constructed Krogh spirometer, the latter recording upon a 
.ymograph. The plethysmograph was a brass cylinder approximately 
1S inches long and 6 inches in diameter. The infant’s head protrudes 
through a specially constructed rubber collar, standard equipment for 
the infant size Drinker respirator. The rigidity of the collar was 
brought about by stretching it in fitting, and by pressure from a metal 
shutter applied against its outer surface. 

Three samples of the quietest sleeping breathing of each of the 50 
infants formed the basis for the summarized results. The high and 
low limits of rate, depth and minute volume were recorded. No con- 
clusions were drawn. The observations, however, indicated that the 
method was a practical one for measuring the breathing of newborn 
infants, and that no real difficulty is to be encountered in measuring 
sleeping infants. It suggests the possibility of using the method in 
studying sleep in such infants and that it may be of value in evaluating 
changes in rate and rhythm in the breathing of sick children. 


The Effect of the Injection of Trypan Blue on the Sedimentation 
Rate of Erythrocytes in Inflammation.—G. H. Kurnck, Jr. (from the 
| \epartment of Pathology, University of Pennsylvania). It was thought 
that the cells of the so-called reticulo-endothelial system may be 
volved in inflammation—particularly in the production of fibrinogen, 

hich is responsible for the change in the sedimentation rate of erythro- 

tes that accompanies most inflammations. It was planned to com- 
pare the Fahraeus reaction in rabbits that were treated with trypan 
ue and injected with pneumococcus, with rabbits that were injected 
ily with the pneumococcus. It was hoped to show that the “‘blocked”’ 
ticulo-endothelial cells, in the presence of inflammation inhibit 
‘rinogen production in some way. Groups of rabbits were given sub- 
itaneous injections of trypan blue until their cells had absorbed the 
iximal amount of dye. Other groups receiving no dye were used as 
utrols. It was found that the injection of dye caused no change in 
usual sedimentation rate. Intense inflammation in all animals 
induced by the intracutaneous injection of a diluted culture of 
cumococcus. Sedimentation readings were made throughout the 
rse of inflammation. The intensity of the local inflammation 
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increased and decreased as the rate of sedimentation rose and fell. 
When averages of sedimentation rates of all control and all “blocked” 
animals were made it was found that the sedimentation rate in the 
control animals (75 mm.) was more than twice as high as that in the 
dye-treated animals (31 mm.) at the height of the reaction. It was 
noted that in all animals and in averages for all groups that the control 
groups had a lower rate of sedimentation at the beginning of the experi- 
ment than did the dye-treated groups. The rise in sedimentation 
occurred somewhat later in the blocked animals than in the controls, 
rose to a less height, and persisted somewhat longer. These observa- 
tions were thought to indicate a lag in response to infection and an 
inhibition of defense reactions in animals that were receiving dye. 
The lowering of the sedimentation rate is due to decreased amounts of 
fibrinogen, and it is concluded therefore that the so-called reticulo- 
endothelial cells have a réle in its production, since when they are 
“blocked” there is evidence of lessened fibrinogen during inflammation. 
These observations show that the injection of trypan blue does not 
decrease the rate of sedimentation in normal animals, and it is probable 
that the function is indirect, being active only during the presence of 
inflammation or other pathologic conditions. In several experiments 
blood fibrinogen was estimated and a parallelism was found to exist 
between the amount of fibrinogen and the rate of sedimentation. 


Prof. F. Verzar’s Motion Picture Film.—Movements of Intestinal 
Villi—Through the courtesy of Dr. M. H. Jacobs this film was shown 


for the first time in this country. Explanatory remarks were made by 
Dr. Clark. The film shows the spontaneous movements of villi of the 
small intestine of the dog, at a magnification of about thirty times 
and at a rate of twice the natural one. Rapid retraction without 
increase in diameter and slower return to normal are outstanding 
characteristics. 
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